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(57) Abstract: Compounds of the general formula (I) 
are valuable therapeutics for the treatment of cancer 
and cancer related diseases. 
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2- (2,6-Dichlorophenyl)-Diaiylimidazoles 

This invention relates to new 2-(2,6-dichlorophenyi)-diarylimidazoles and their 
pharmaceutical^ acceptable salts. The compounds are protein-tyrosine kinase 
inhibitors, especially inhibitors of c-met kinase and are therefore excellent 
therapeutics for the treatment of cancer. The invention relates also to 
5 pharmaceutical compositions which contain these new compounds as active agents 
for the treatment of cancer and cancer related diseases. 

Background of the Invention 

Protein-tyrosine kinases (PTKs), enzymes that catalyse the transfer of the y- 
phosphate of ATP to tyrosine residues of protein substrates, are critical components 
of signalling pathways that control cellular proliferation and differentiation. PTKs 
can be subdivided into two large families, receptor tyrosine kinases (RTKs) and 
non-receptor tyrosine kinases (NRTKs). RTKs span the plasma membrane and 
contain an extra-cellular domain, which binds ligand, and an intracellular portion, 
which possesses catalytic activity and regulatory sequences. Most RTKs, like the 
hepatocyte growth factor receptor c-met possess a single polypeptide chain and are 
monomeric in the absence of ligand. Ligand binding to the extracellular portion of 
RTKs, leads to dimerisation of monomeric receptors resulting in 
autophosphoryiation of specific tyrosine residues in the cytoplasmic portion (for 
review see: Blume- Jensen, P., and Hunter, T., Nature 411 (2001) 355-365; 
Hubbard, S.R., et al., J. Biol. Chem. 273 (1998) 11987-11990; Zwick, E., et al., 
Trends Mol. Med. 8 (2002) 17-23). In general, tyrosine autophosphoryiation either 
stimulates the intrinsic catalytic kinase activity of the receptor or generates 
recruitment sites for downstream signalling proteins containing phosphotyrosine- 
recognition domains, such as the Src homology 2 (SH2) domain or the 
phosphotyrosine-binding (PTB) domain. 

Protein tyrosine kinases play a critical role in intracellular signal transduction 
pathways leading to diverse cellular responses such as proliferation, apoptosis and 
differentiation . Consequently these enzymes have become primary targets for the 
30 development of novel therapeutics designed to block cancer cell proliferation, 
metastasis, angiogenesis and promote apoptosis. The strategy that has progressed 
farthest in clinical development is the use of monoclonal antibodies to target 
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growth factor receptor tyrosine kinases. The use of small molecule tyrosine kinase 
inhibitors however could have significant theoretical advantages over monoclonal 
antibodies. Small molecule inhibitors could have better tissue penetration, could 
have activity against intracellular targets and mutated targets and could be designed 
5 to have oral bioavailability. Several lead compounds have shown promising activity 
against such targets as the EGFR, the vascular endothelial cell growth factor 
receptor and bcr-abl. 

The hepatocyte growth factor receptor c-met was first identified as an activated 
oncogene in an N-methyl-N'-nitrosoguanidinic treated human osteogenic sarcoma 

10 cell line (MUNG-HOS) by its ability to transform NIH 3T3 mouse fibroblasts. The 
receptor encoded by the c-met protooncogene (located on chromosome 7) is a two- 
chain protein composed of 50 kDa(a) chain disulfide linked to a 145 kDa(p) chain 
in an ap complex of 190 kDa. The a chain is exposed at the cell surface whilst the p 
chain spans the cell membrane and possesses an intracellular tyrosine kinase 

15 domain. The presence of this intracellular tyrosine kinase domain groups c-met as a 
member of the receptor tyrosine kinase (RTK) family of cell surface molecules. 

Hepatocyte growth factor (HGF), also known as Scatter Factor (SF), is a 
multifunctional cytokine that elicits diverse responses in different cells and tissues. 
Since its initial discovery and characterisation HGF/SF has been the subject of 

20 intense research, particularly regarding its role in cancer development and 
progression. Much evidence now points to its role as a regulator of carcinogenesis, 
cancer invasion and metastasis (for review see: Herynk, M.H., and Radinsky, R., In 
Vivo 14 (2000) 587-596; Jiang, W., et al., Crit. Rev. Oncol. Hematol. 29 (1999) 
209-248; Longati, P., et al., Curr. Drug Targets 2 (2001)41-55; Maulik, G., et al., 

25 CytokineGrowth Factor Rev. 13 (2002) 41-59; Parr, C., and Jiang, W.G., Histol. 
Histopathol. 16 (2001) 251-268. 

HGF/SF binds to and induces tyrosine phosphorylation of the mature c-met 
receptor P chain. Such events are thought to promote binding of intracellular 
signalling proteins containing src homology (SH) regions such as PLC-y, Ras-GAP, 
30 PI-3 kinase pp60 c src and the GRB-2 Socs complex to the activated receptor. Each 
SH2-containing protein may activate a different subset of signalling 
phosphopeptides thus eliciting different responses within the cell. 
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C-met mutations have been well-described in hereditary and sporadic human 
papillary renal carcinomas and have been reported in ovarian cancer, childhood 
hepatocellular carcinoma, metastatic head and neck squamous cell carcinomas, and 
gastric cancer. C-met is also over-expressed in both non-small cell lung cancer and 
5 small cell lung cancer cells, in breast, colon and prostate tumors. Since c-met 
appears to play an important role in oncogenesis of a variety of tumors, various 
inhibition strategies have been employed to therapeutically target this receptor 
tyrosine kinase. 

The usefulness of inhibiting the protein-tyrosine kinase c-met for inhibiting tumor 
10 growth and invasion has been shown in many well documented preclinical 
experiments (e.g.: Abounader, R., et al., J. Natl. Cancer Inst 91 (1999) 1548-1556; 
Laterra, J., et al., Lab. Invest. 76 (1997) 565-577; Tomioka, D., Cancer Res. 61 
2001) 7518-7524; Wang, R., et al., J. Cell Biology 153 (2001) 1023-1033). 

WO 96/18626 describes inhibitors of tyrosine kinases and c-met kinase which are 
15 derivatives of 2-(2,6-dichlorophenyi)-4-phenyl-5-(pyridin-4yl)- lH-imidazole 
(examples 5, 6 and 55). However they show unfavorable cytochrome P450 
interactions and also some undesirable physical properties like low bioavailability. 

It has now been found, that the 2-(2,6-dichlorophenyl)-4-phenyi-5-(pyrimidin- 
4yl)-lH-imidazoles according to this invention avoid these disadvantages and show 
20 improved properties as protein-tyrosine kinase inhibitors. 

Summary of the Invention 

The invention relates to compounds of the general formula (I ) 
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is hydrogen; OR 1 ; SR 2 ; (SO)R 2 ; (S0 2 )R 2 ; or a group A ! -Q; 
A 1 represents a Q- C 3 -alky|en group; 

Q is OR 1 ; SR 2 ; SOR 2 ; S0 2 R 2 ; NR 3 R 4 ; NHCH 2 CH 2 NR 3 R 4 or halogen; 

R 1 is selected from the group consisting of hydrogen; Q-C3-alkyl; allyl; 
dimethylphosphonylmethyl; 2,3-epoxy-l -propyl; (R)-2,3-dihydroxy-l- 
propyl; (S)-2,3-dihydroxy-l-propyl; l,3-dihydroxy^2-propyl; 3- 
hydroxy-2-hydroxymethyl- 1 -propyl; 2-methoxyethoxymethyl; 2,2- 
dimethyl-l,3-dioxolan-4-ylmethyl or a group A l -Q l ; 

Q l represents Ci-C 2 -alkoxy; cyano; carboxyl; Q-Ce-alkoxycarbonyl; 
carboxamide; -CO-NR 3 R 4 ; C r C 6 -alkylsulfanyl; C r C 6 -alkylsulfenyl; C|- 
C6-alkylsulfonyl and 

in case that A 1 represents an 1,2-ethylen- or 1,3-propylen group, Q l is 
hydroxy or NR 3 R 4 ; 

R 2 is Ci-Ce-alkyl; dimethylphosphonylmethyl; 2,3-epoxy-l-propyl; 2,3- 
dihydroxy-1 -propyl; 2,2-dimethyl-l,3-dioxolan-4-ylmethyl or A ! -Q*; 

R 3 , R 4 are independently selected from the group consisting of hydrogen; 
C r C 6 -alkyl or 

together form a 5 to 7 membered, saturated or unsaturated ring, 
optionally substituted by a methyl group and containing one or two 
heteroatoms, independendy selected from N or O; 
is hydrogen or a group A 2 -R; 

A 2 is Ci-C 5 -alkylen, which may be optionally substituted by C r C 6 -alkyl; 
phenyl or by hydroxy, 
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R represents hydroxy, linear or branched Q-Q-alkoxy, amino; 
dimethylamino; diethylamino; f-butyloxycarbonylamino; carboxyl; C r 
C 6 -alkoxycarbonyl; triazolyl; cyano; piperidino; 1-pyrrolidinyi; 
morpholino; 4-methylpiperazin-l-yl; O-A'-NR^ 4 ; S-A^NR 3 R 4 ; 4- 
carboxyphenyl; furan-3-yl; thiophen-2-yl or 3«methylthiophen-2-yl; 
Z represents one or two substituents independently selected from the group 
consisting of halogen; hydroxy, allyloxy, methyl; Q-Cs-alkoxy, 
methoxymethoxy; (2-methoxyethoxy)methyloxy, methylthio; 

ethoxymethoxy; methylendioxy, ethynyl; trimethylsilylethynyl and benzyloxy 
which is optionally substituted by halogen; methoxy, cyano; nitro; 
methylendioxy; carboxy or ethoxy, 

and to pharmaceutically acceptable salts thereof. 

It was surprisingly found that the pharmaceutical and anti-tumorigenic activities, 
due to the c-met inhibition of the compounds according to this invention are 
especially provided by the presence of a 2,6-dichlorophenyl residue in 2-position of 
the imidazole ring. 

Detailed Description of the Invention 

Preferred Ci-C 6 -alkyl groups with regard to R l , R 2 , R 3 , R 4 and A 2 are methyl, ethyl 
and propyl. 

Preferred Q-C 6 -alkoxy groups with regard to Q 1 , R and Z are methoxy, ethoxy or 
isopropyloxy. 

Preferred ring systems, formed by R 3 and R 4 together represent 1-pyrrolidiriyl-, 
piperidino-, morpholino- or 4-methylpiperazin-l-yl. 

Preferably X = A'-Q represents -CH 2 OH or -CH 2 -CH 2 -OH. 

Preferably X = -O-A'-Q 1 is -0-CH 2 -CH 2 -OH; -0-CH 2 -COOH or -OCH 2 -CN. 

Preferred groups for Y = A 2 -R are 2-hydroxyethyl; 3-hydroxypropyl, 2- 
methoxyethyl; 3-methoxypropyl; (R)-2,3-dihydroxy-l-propyl; (S)-2,3-dihydroxy- 
1-propyl; (R)-3-hydroxybutyl; (S)-3-hydroxybutyl; 2-morpholinoethyl; 3- 
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morpholinopropyl; (CH 2 ) 3 COQH; 2- (4-methylpiperazin- 1 -yl)ethyi; 3-Hydroxy- 
2,2-dimethylpropyl; 

3- hydroxy-l-phenylpropyl; 3-tert-butyloxyethyl; 2-aminoethyl; 3-aminopropyl; 

4- aminobutyi; 2-(N > N-dimethyiamino)eth}d; 3-(N,N-dimethylamino)propyl; 
3-(pyrroUdin-l-yl)propyl; CH 2 COOH; (CH 2 ) 2 COOH; CH(C 2 H 5 )COOH; 
(CH 2 ) 3 COOC(CH 3 ) 3 ; (CH 2 ) 2 -N-COOC(CH 3 ) 3 ; (CH 2 ) 3 -N-COOC(CH 3 ) 3 ; (CH 2 ) 2 - 
0-(CH 2 ) 2 -N(CH 3 ) 2 ; (CH 2 ) 2 -0-(CH 2 ) 2 -NH 2 ; (CH 2 ) 2 -S-(CH 2 ) 2 -N(CH 3 ) 2 ; (CH 2 ) 2 -S- 
(CH 2 ) 3 -N(CH 3 ) 2 ; (CH 2 ) 3 -S-(CH 2 ) 2 -N(CH 3 ) 2 ; (CH 2 ) 3 -S-(CH 2 ) 3 -N(CH 3 ) 2 ; (1,2,4- 
triazol- 1 -yl) ethyl; 3- ( 1 ,2,4-triazol-3 -yl)propyl; 

Halogen is fluorine, chlorine, bromine or iodine. 

Preferably said substituent X is located in the 4-position of the phenyl ring, whereas 
said substituent Z is preferably located in the 3- or 4-position. If Z represents 
benzyioxy or a substituted benzyloxy group, Z is preferably located in the 3- 
position. 

Especially preferred are compounds of the general formula (I) and 
pharmaceutical^ acceptable salts thereof, wherein Z is selected from the group 
consisting of 3-chloro; 4-chloro; 3-bromo; 3-iodo; 3-ethynyl; 3-methoxymethoxy, 
3-(2-methoxyethoxy)methyloxy; 3-methylthio; 3-ethoxymethoxy; 3,4- 
methylendioxy or 3-benzyloxy which is optionally substituted by halogen; methoxy, 
cyano; nitro; methylendioxy, carboxy or ethoxy. 

Also especially preferred are compounds of the general formula (I), wherein 

X is hydrogen; OR 1 ; (SO)CH 3 ; (S0 2 )CH 3 ; or a group CH 2 -Q; 
Q is OH; NR 3 R 4 or NHCH 2 CH 2 NR 3 R 4 ; 

R l is selected from the group consisting of hydrogen; 
dimethylphosphonylmethyl; (R)-2,3-dihydroxy- 1 -propyl; (S)-2,3- 
dihydroxy- 1 -propyl; 1 ,3-dihydroxy-2-propyl; 3-hydroxy-2- 
hydroxymethyM -propyl; 2*methoxyethoxymethyi; 2,2-dimethyM,3- 
dioxolan-4-ylmethyl or a group A^Q 1 ; 

A 1 represents a methylen, ethylen or propylen group; 

Q 1 is cyano; carboxyl; carboxamide; -CO-NR 3 R 4 and in case that A 1 
represents an 1,2-ethylen- or 1,3-propylen group, also can be hydroxy 
orNR 3 R 4 ; 
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R 3 , R 4 are independently selected from the group consisting of hydrogen, 
methyl, ethyl, 2-morpholinoethyl or 

together form a 5 to 7 membered, saturated or unsaturated ring, 
optionally substituted by a methyl group and containing one or two 
heteroatoms, independently selected from N or O; 
Y represents 2-hydroxyethyl; 3-hydroxypropyl; 2-methoxyethyl; 3- 

methoxypropyi; (R)-2,3-dihydroxy- 1-propyl; (S)-2,3-dihydroxy- 1 -propyl; 

(R)-3-hydroxybutyl; (S)-3-hydroxybutyl; 3-Hydroxy-2,2-dimethylpropyl; 2- 

morpholinoethyl; 

3-morpholinopropyl; 2-(4-methylpiperazin-l-yl)ethyl; 3-hydroxy-l- 
phenylpropyl; 

2- aminoethyl; 3-aminopropyl; 4-aminobutyi; 2-(N,N-dimethylamino)ethyl; 

3- (N,N-dimethylamino)propyl; 3-(pyrrolidin- l-yl)propyl; CH 2 COOH; 
(CH 2 ) 2 COOH; (CH 2 ) 3 COOH; CH(C 2 H 5 )COOH; (CH 2 ) 2 -0-(CH 2 ) 2 - 
N(CH 3 ) 2 ; (CH 2 ) 2 -0-(CH 2 ) 2 -NH 2 ; (CH 2 )rS-(CH 2 ) r N(CH 3 ) 2 ; (CH 2 ) 2 .S- 
(CH 2 ) 3 -N(CH 3 ) 2 ; (CH 2 ) 3 -S-(CH 2 ) 2 .N(CH 3 ) 2 or (CH 2 ) 3 -S.(CH 2 ) 3 ^N(CH 3 ) 2 ; 

Z is selected from the group consisting of 3-chlord; 4-chloro; 3-bromo; 3-iodo; 
3-ethynyl; 3-methoxymethoxy or 3-benzyloxy which is optionally substituted 
by halogen; methoxy; cyano; nitro; methylendioxy, carboxy or ethoxy; 

with said substituent X being located in the 4-position of the phenyl ring, and 
pharmaceutically acceptable salts thereof. 

Also especially preferred are compounds of the general formula (I), wherein 

X is hydrogen; OR 1 ; (SO)CH 3 ; (S0 2 )CH 3 ; or a group CH 2 -Q; 
Q is OH; NR 3 R 4 or NHCH 2 CH 2 NR 3 R 4 ; 

R 1 is selected from the group consisting of hydrogen; 
dimethylphosphonylmethyl; (R)-2,3-dihydroxy- 1-propyl; (S)-2,3- 
dihydroxy- 1 -propyl; 1 ,3-dihydroxy-2^propyl; 3-hydroxy-2- 
hydroxymethyl-l-prop)d; 2-methoxyethoxymeth)d or 
a group A l -Q ! ; 

A 1 represents a methylen, ethylen or prop)den group; 

Q 1 represents cyano, carboxyl and in case that A 1 represents an 1,2- 
ethylen- or 1,3-propylen group, also can be hydroxy or NR 3 R 4 ; 

R 3 , R 4 are independendy selected from the group consisting of hydrogen, 
methyl, ethyl or together form a 5 to 7 membered, saturated or 
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unsaturated ring, optionally substituted by a methyl group and 
containing one of two heteroatoms, independently selected from N or 
O; 

Y is 2-hydroxyethyl; 3-hydroxypropyl; (R)-2,3-dihydroxy-l-propyl; (S)-2,3- 
dihydroxy- 1-propyl; 2-morpholinoethyl; 3-morpholinopropyl; 2-(4- 
methylpiperazin- l-yl)ethyl; 2-aminoethyl; 3-aminopropyl; 2-(N,N- 
dimethylamino)ethyl; 3-(N,N-dimethylamino)propyl or 3-(pyrrolidin-l- 
yl)propyl; 

Z is selected from the group consisting of 3-chloro; 4-chloro; 3-bromo; 3-iodo; 
3-ethynyl; 3-methoxymethoxy or 

3-benzyloxy which is optionally substituted by halogen; methoxy or cyano; 

with said substituent X being located in the 4-position of the phenyl ring, and 
pharmaceutical^ acceptable salts thereof. 

Most preferred are the compounds of the general formula (I), as defined by the 
non-limiting examples HI. 1.1 till H17.3.5 and pharmaceutical^ acceptable salts 
thereof. 

Formula (I) represents 2-(2,6-dicMorophenyl)-4-phenyl-5-(4-pyrimidinyl)- 1H- 
imidazoles which are the tautomers of 2-(2,6-dichlorophenyl)-5-phenyl-4-(4- 
pyrimidinyl)- lH-imidazoles. Both tautomers represent the same structure, their 
nomenclature may be used interchangeably and both tautomers are part of the 
invention. The compounds of the present invention may contain one or more 
chiral centers and may occur as racemates, racemic mixtures, and as individual 
diastereomers, with all possible isomers, including optical isomers, being included 
within the scope of the present invention. 

Compounds of the general formula (I) can be prepared by reacting a compound of 
the general formula (VI) or (VII) with an amine Y-NH 2 , wherein X, Y and Z have 
the significance as defined herein before, at a temperature in the range of 80 to 
180°C and subsequent isolation of said compound* Preferably stoichiometric 
amounts or an excess of said amines are used. The reaction can be performed 
without solvent or in a solvent like dioxane, dimethoxyethane, N- 
methylpyrrolidone or toluene. 
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Compounds of the general formula (VI) and (VII) can be obtained by oxidation of 
the sulfide group of the thioethers, described by the general formula (V). To obtain 
the sulfoxides of the general formula (VI) the oxidation is preferably carried out by 
using 3-chloroperbenzoic acid. For the synthesis of the sulfones of the general 
formula (VII) oxone™ is preferably used. 



The thioethers of the general formula (V) 




can be obtained by N-deoxygenation of compounds of the general formula (IV). 
This reaction is preferably carried out using ethyl bromoacetate in the presence of 
triethylamine (Chem. Pharm. Bull. 1981, 29, 3145). Alternatively, this reduction 
can be achieved by the use of triethylphosphite in dimethylformamide. 

A compound of the general formula (IV) can be obtained by reacting a compound 
of the general formula (III) with a compound of the general formula (II), wherein 
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the substituents X and Z have the significance as defined hereinbefore. This 
reaction is a condensation and is preferably carried out in the presence of ammonia, 
using methods which are known for other aldehydes. 




A further embodiment of the invention is the use of a compound of the general 
formula (II), wherein the substituent X has the significance as defined hereinbefore, 
for the manufacture of a compound of the general formula (I) as described in the 
above-mentioned process. 

A further embodiment of the invention is a compound of the general formula (II), 




wherein 



X is OR 1 ; SR 2 ; (SO)R 2 ; (SQ 2 )R 2 or CH 2 -Q; 
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Q represents OR 1 ; SR 2 ; SOR 2 ; S0 2 R 2 ; NR 3 R 4 ; NH-CH 2 -CH 2 NR 3 R 4 
or halogen; 

R 1 is selected from the group consisting of hydrogen; Ci-C 3 -alkyl; 
allyl; dimethylphosphonylmethyl; (R)-2,3 -dihydroxy- 1 -propyl; 
5 (S)-2,3-dihydroxy-l-propyl; l,3-dihydroxy-2-propyl; 3-hydroxy- 

2-hydroxymethyl- 1-propyl; 2-methoxyethoxymethyl; 2,2- 
dimethyl- 1 ,3 -dioxolan-4-ylmethyl; trifluoromethylsulfonyi; 
trimethylsilanyl; triisopropylsilanyl; t-butyldimethylsilanyl; 
phenyidimethylsilanyl; 1 ,3- di-t-butyldimethylsilanyloxy-2- 

10 propyl; 3-t-butyldimethylsilanyloxy-2-t- 

butyldimethylsilanyloxymethyl-l-propyl or a group A^Q 1 ; 
A 1 represents a methylen, ethylen or propylen group; 
Q 1 means cyano; carboxyl; COOCH 3 ; COOCH 2 CH 3 ; 
R 2 is C r C 6 -alkyl; CH 2 -COO-CH 2 -CH 3 ; dimethylphosphonylmethyl; 
15 2,3-epoxy-l-propyl; 2,3-dihydroxy- 1-propyl; 2^hydroxy-l -ethyl; 

2,2-dimethyl-l,3-dioxolan-4-ylmethyl or A l -Q l ; 
R 3 ,R 4 are independently selected from the group consisting of 
hydrogen; methyl; ethyl; 2-morpholinoethyl or 
together form a 5 to 7 membered, saturated or unsaturated ring, 
20 optionally substituted by a methyl group and containing one or 

two heteroatoms, independently selected from N or O, 

with the proviso, that X = OR 1 is not OH or O-allyl. 

25 Preferably said substituent X is located in the 4-position of the phenyl ring. 

2,6-dichlorobenzaldehydes are valuable intermediates for the manufacture of the 
compounds of the general formula (I) according to the invention. 2,6-dichloro-3- 
hydroxybenzaldehyde and 2,6-dichloro-4-hydroxybenzaldehyde are known from 
the state of the art. The 2,6-dichloro-3-hydroxybenzaldehyde has been synthesized 
30 from 

3-hydroxybenzaldehyde (Eur. J. Med. Chem. 1993, 28, 103-115), but this requires 
the use of highly toxic chlorine gas and leads to side products because of 
overoxidation. The procedure disclosed in this invention (example A2) avoids these 
disadvantages. 2,6-dichloro-4-hydroxybenzaldehyde can be prepared from 3,5- 
35 dichlorophenol by either a Reimer-Tiemann reaction (J. Med. Chem. 1988, 31, 72- 
83) or by a bromination/Grignard sequence (WO 01/44154). The Reimer-Tiemann 
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procedure does not allow an economically preparation due to very low yields (< 
4%); in addition, the required use of chloroform causes substantial ecological 
issues. The other known reaction via a bromination/Grignard sequence requires 4 
steps totally, including stoichiometric bromination with bromine and the use of 
5 toxic chloromethyi methyl ether to protect the phenol. In addition, the total yield is 
only 40%. 

This invention provides an improved process for the manufacture of 2,6-dichloro- 
3-hydroxybenzaldehyde and 2,6-dichloro-4-hydroxybenzaldehyde. This process is 
characterized by the metallation of protected 2,4-dichlorpphenol or 3,5- 

10 dichlorophenol with a lithium base, followed by reaction with an ester or amide of 
formic acid and the deprotection and isolation of said compounds. A suitable 
lithium base is methyllithium, n-butyllithium, sec-butyllithium, t-butyllithium, 
lithiumdiisopropylamide or lithium bistrimethylsilylamide, prefered is 
butyllithium. An appropriate solvent is diethyl ether, tetrahydrofurane or 1,2- 

15 dimethoxyethane, preferred is tetrahydrofurane. The metallation step is performed 
at -100°C to -60°C, preferably at -80°C to -70°G. Suitable protecting groups are 
triisopropylsilanyl, t-butyldimethylsilanyl or phenyldimethylsilanyl, prefered is 
triiso-propylsilanyl. Suitable derivatives of formic acid are methyl formate, 
ethylformate, dimethylformamide or N-formylpiperidine, preferred is 

20 dimethylformamide. This procedure can also be applied for the manufacture of 2,6- 
dichloro-3-hydroxymethylbenzaldehyde and 2,6-dichloro-4- 

hydroxymethyibenzaldehyde according to this invention* 

The term "pharmaceutical^ acceptable salt" as used herein before refers to 
conventional acid-addition salts or base-addition salts that retain the biological 

25 effectiveness and properties of the compounds of formula (I) and are formed from 
suitable non-toxic organic or inorganic acids or organic or inorganic bases. Sample 
acid-addition salts include those derived from inorganic acids such as hydrochloric 
acid, hydrobromic acid, hydroiodic acid, sulfuric acid, sulfamic acid, phosphoric 
acid and nitric acid, and those derived from organic acids such as p-toluenesulfonic 

30 acid, salicylic acid, methanesulfonic acid, oxalic add, succinic acid, citric acid, malic 
acid, lactic acid, fumade acid, and the like. Sample base-addition salts include 
those derived from ammonium, potassium, sodium and, quaternary ammonium 
hydroxides, such as for example, tetramethylammonium hydroxide. The chemical 
modification of a pharmaceutical compound (i.e., a drug) into a salt is a technique 

35 well known to pharmaceutical chemists to obtain improved physical and chemical 
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stability, hygroscopicity, flowability and solubility of compounds (see, e.g„ H. Ansel 
et al., Pharmaceutical Dosage Forms and Drug Delivery Systems, 6th ed., (1995), 
pp. 196 and 1456-1457. 

The compounds of formula (I) and the pharmaceutical^ acceptable salts of the 
5 compounds of formula (I) can be used as medicaments, e.g. in the form of 
pharmaceutical preparations. The pharmaceutical preparations can be administered 
orally, e.g., in the form of tablets, coated tablets, dragtes, hard and soft gelatine 
capsules, solutions, emulsions or suspensions. The administration can, however, 
also be effected rectally, e.g. in the form of suppositories, parenterally, e.g. in the 
10 form of injection solutions. 

The compounds of formula (I) can be processed with pharmaceutical^ inert, 
inorganic or organic carriers for the production of pharmaceutical preparations. 
Lactose, corn starch or derivatives thereof, talc, stearic acids or its salts and the like 
can be used, for example, as such carriers for tablets, coated tablets, drag£es and 

15 hard gelatine capsules. Suitable carriers for soft gelatine capsules are, for example, 
vegetable oils, waxes, fats, semi-solid and liquid polyols and the like. Depending on 
the nature of the active substance no carriers are, however, usually required in the 
case of soft gelatine capsules. Suitable carriers for the production of solutions and 
syrups are, for example, water, polyols, glycerol, vegetable oil and the like. Suitable 

20 carriers for suppositories are, for" example, natural or hardened oils, waxes, fats, 
semi-liquid or liquid polyols and the like. 

The pharmaceutical preparations can, moreover, contain preservatives, solubilizers, 
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for 
varying the osmotic pressure, buffers, masking agents or antioxidants. They can 
25 also contain still other therapeutically valuable substances. 

Medicaments containing a compound of formula (I) or a pharmaceutical^ 
acceptable salt thereof and a therapeutically inert carrier are also an object of the 
present invention, as is a process for their production, which comprises bringing 
one or more compounds of formula (I) and/or pharmaceutical^ acceptable salts 
30 and, if desired, one or more other therapeutically valuable substances into a 
galenical administration form together with one or more therapeutically inert 
carriers. 
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Because of their activity as tyrosine kinase inhibitors, preferably of c-met kinase, 
compounds of the general formula (I) are valuable ingredients of therapeutics 
aiming at the treatment of cancer and other diseases that correspond with enhanced 
expression of the c-met receptor or related kinase receptors. Typically compounds 
5 of the general formula (I) block the phosphorylation activity of c-met kinase with 
an IC50 of 0.5 nM to 5 fiM. 

Therefore the dosage of a compound according to this invention can vary within 
wide limits and will also have to be adjusted to the individual requirements in each 
particular case. In the case of oral administration the dosage for adults can vary 
10 from about 0.01 mg to about 1000 mg per day of a compound of general formula 
(I) or of the corresponding amount of a pharmaceutical^ acceptable salt thereof. 
The daily dosage may be administered as single dose or in divided doses and, in 
addition, the upper limit can also be exceeded when this is found to be indicated. 

The following examples and preparations illustrate the invention but are not 
15 intended to limit its scope. 

Examples 

A Synthesis of substituted 2.6-dichlorobenzaldehydes 

20 Example Al 

2,6-dichloro-4-hydroxybenzaldehyde (Al) 

Preparation of 3,5-dichlorotriisopropylsilyloxybenzene (Al.l) 

To a stirred solution of 4.08 g (25 mmol) 3,5-dichldrophenol and 6.70 g (62.5 
mmol) 2,6-lutidine in 75 ml dry CH 2 C1 2 9.96 g (32.5 mmol) triisopropylsilyltriflate 
25 was added at 0°C and the mixture was stirred for 2 hours at this temperature. After 
hydrolysis with water (15 ml) the organic layer was washed with saturated NaCl, 
dried over MgS04 and evaporated to dryness. Chromatography of the crude 
product on SiGel using iso-hexane as eluent returned Al.l as a colorless oil in 
quantitative yield. 



30 



l H-NMR (250 MHz, CDC1 3 ) 8 = 1.03-1.15 (m, 18 H, CH 3 ); 1.16-1.35 (m, 3 H CH); 
6.73-6.80 (m, 2 H, CH arom .); 6.92-6.98 (m, 1 H, CH^.) 
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l3 C-NMR (62.9 MHz, CDC1 3 ) 8 = 12.7 (CH); 18.0 (CH3); 119.0, 121.6 (CH aron J; 
135.2,157.4 (C«m.) 

Scale-up 

To a solution of 200 g 3,5-dichlorophenol and 330 ml 2,6-lutidine in 3.0 1 dry 
5 CH2CI2 400 g triisopropyl-silyltriflate was added at 0°C within 1 h and the mixture 
was stirred for additional 3 hours at this temperature. After hydrolysis with 1.0 1 
water the organic layer was washed with saturated NaCl, dried over MgSC>4 and 
evaporated to dryness (70°C/80 mbar). The residue was taken up in petrol ether 
and filtrated through SiGel to yield 360 g (92%) Al.l as colorless oil. 

10 Preparation of 2,6-dicMoro-4-hydroxybenzaldehyde (Al) and 2,6-dichloro-4- 
triisopropylsilyloxy-benzaldehyde (A1.2) 

A solution of n-BuLi (2.5 M in hexane, 9.4 ml, 23 mmol) was added to a stirred 
solution of 7.49 g (23 mmol) Al.l in dry THF (30 ml) under nitrogen keeping the 
temperature below -67°C. After stirring for 45 minutes at -78°C 2.14 g (29 mmol) 

15 dry dimethylformamide was added keeping the temperature below -65°C. The 
mixture was allowed to warm up to -10°C. After hydrolysis with NaCl-saturated 2 
N HC1 (25 ml) the phases were separated and the organic layer was dried over 
MgS0 4 evaporated to dryness. To the residue hexane (20 ml) was added and the 
precipitated Al (4.37 g, 23 mmol) was filtered off and washed with hexane (5ml), 

20 m.p. 229-230°C. 

IH^NMS (250 MHz, DMSO-D 6 ) 5 = 6.94 (s, 2 H, CH arom .); 10.25 (s, 1 H, CH=0), 
11.46 (s (br), 1 H, OH) 

J3 C-NMR (62.9 MHz, DMSO-D 6 ) 5 = 117.0 (OW); 120.7, 137.8, 162.1 (C arom .); 
187.2 (CH=0) 

25 A small amount of 2.6-dichloro-4-triisopropylsilyloxybenzaldehyde (A1.2) was 
isolated from the iso-hexane mother liquor by column chromatography on SiGel 
(iso-hexane/ethyi acetate 20:1). 



'H-NMR (250 MHz, CDC1 3 ) 8 = 1.05-1.17 (m, 18 H, CH 3 ); 1.19-1.39 (m, 3 H, 
CH); 6.88 (s, 2 H, CH aTOm ); 10.41 (s, 1 H, CH=0) 
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l3 C-NMR (62.9 MHz, CDd 3 ) 6= 12.7 (CH); 17.9 (CH 3 ); 121.5 (CHarom); 123.4, 
138.9, 160.4 (C arom .); 187.9 (CH=0) 

Deprotection of the phenolic hydroxy group can be achieved by a standard 
procedure using n-Bi^NF in THF and purification by column chromatography on 
5 SiGel (iso-hexane/ethyl acetate 1:1) (see example A3). 

Scale-up 

To a solution of 360 g Al.l in 2.6 1 dry tetrahydrofurane 440 ml n-BuLi (2.7 M in 
hexane) was added under nitrogen keeping the temperature below -65°C. After 
stirring for 2 h at -70°C 120 nil dry dimethylformamide was added keeping the 

10 temperature below -65°C. The mixture was allowed to warm up to room 
temperature overnight. After addition of 700 ml 4 M HC1 the mixture was stirred 
vigorously for 1 h at room temperure. Then the phases were separated (addition of 
solid NaCl may be necessary) and the organic layer was dried over sodium sulphate 
and was reduced in vacuo. Recrystallization of the precipitate from 

1 5 toluene/tetrahydrofurane yielded 154 g (70%) Al . 

Example A2 

2,6-dichloro-3-hydroxybenzaldehyde (A2) 

Preparation of 2,4-dichlorotriisopropylsilyloxybenzene (A2.1) 

An analogous reaction to that described in example Al.l, but starting with 2,4- 
20 dichlororphenol gave the title compound as a colorless oil in quantitative yield. 

! H-NMR (250 MHz, CDC1 3 ) 8 = 1.07-1.18 (m, 18 H, CH 3 ); 1.20-1.40 (m, 3 H CH); 
6.82 (d, 8.8 Hz, 1 H> CHarom.); 7.07 (dd, 8.8 Hz, 2.5 Hz, 1 H, CH arom .); 7.34 (d, 2.5 

HZ, 1 H, CHarom.) 

13 C-NMR (62.9 MHz, CDCI3) 5 = 13.0 (CH); 18.0 (CH3); 120.8 (CHarom.); 125.9 

25 (Carom); 126.2 (Carom); 127.6, 130.1 (CH arom .); 151.0 (Carom) 
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Preparation of 2,6-dicMoro-3-hydroxybenzaldehyde (A2) 

An analogous reaction to that described in example Al, but starting with A2.1 
yielded the title compound as a white solid. 

'H-NMR (250 MHz, DMSO-D 6 ) 8 = 7.19 (d, 8.8 Hz, 1 H, CHarom.); 7.39 (d, 8.8 Hz, 
1 H, CH arorr J; 10.33 (s, 1 H, CH=0), 10.92 (s (br), 1 H, OH) 

13 C-NMR (62.9 MHz, DMSO-D 6 ) 8 = 121.1 (CHarom.); 121.9, 123.8 (Carom.); 130.2 
(CH aro m.); 131.6 (CH ar om.); 153.5 (C ar om.); 190.5 (CH=0) 

Example A3 

2>6-dicHoro-4-hydroxymethylbenzaldehyde (A3) 

Preparation of 3,5-dichloro(triisopropylsilyloxymethyl)benzene (A3.1) 

An analogous reaction to that described in example Al.l, but starting with 3,5- 
dichlorobenzylic alcohol gave the title compound as a colorless oil in quantitative 
yield. 

*H-NMR (250 MHz, CDC1 3 ) 8 = 0.96-1.25 (m, 21 H, i-Pr); 4.78 (s, 2 H, OCH 2 ); 

7.23 (S, 2 H, CHarom.) 

13 C-NMR (62.9 MHz, CDCI3) 8 = 12.1 (CH); 18.1 (CH 3 ); 64.0 (OCH 2 ); 124.2, 

127.0 (CaromH); 134.9, 145.3 (Carom.) 

Preparation of 2,6-dichloro-4-(triisopropylsilyloxymethyl)benzaldehyde (A3.2) 

An analogous reaction to that described in example Al, but starting with A3.1 and 
hydrolyzing with ice water instead of aqueous HC1 yielded the title compound as a 
colorless oil that solidifies on ice standing (eluent: iso-hexane/ethyl acetate 20:1). 



'H-NMR (250 MHz, CDC1 3 ) 8 = 1.03-1.28 (m, 21 H, i-Pr); 4.82 (s, 2 H, OCH 2 ); 
7.37 (s, 2 H, CHarom.); 10.48 (s, 1 H, CH=0) 
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13 C-NMR (62.9 MHz, CDC1 3 ) 8 = 12.0 (CH); 18.1 (CH 3 ); 63.6 (OCH 2 ); 126.8 
(Carom.H); 128.6, 137.2, 149.0 (C aron J; 188.8 (CH=0) 

Scale-up 

To a solution of 70 g A3.1 in 220 ml dry tetrahydrofurane 131 ml H-BuLi (1.6 M in 
hexane) was added under nitrogen keeping the temperature below -70°C. After 
stirring for 45 minutes at -75°C 28 ml dry dimethylformamide was added keeping 
the temperature below -65°C. The mixture was stirred additional 30 minutes at - 
75°C and then was allowed to warm up 0°C within 3 h. After 2 h at 0°C 150 ml ice 
water and 150 nil ether were added* The phases were separated and the aqueous 
layer extracted with 100 ml ether. The combined organic layers were washed with 
aqueous NaCl dried over sodium sulphate and evaporated to dryness. Yield: 73 g 
(95%) A3.2 as a light brown oil, that solidifies an ice standing. 

Preparation of 2,6-dichloro-4-hydroxymethylbenzaldehyde (A3) 

426 mg (1.2 mmol) A3.2 (426 mg, 1.2 mmol) were dissolved in dry 
tetrahydrofurane (20 ml) and a solution of W-B114NF (1.3 ml, 1 M in THF, 1.3 
mmol) was added at room temperature and stirred overnight After concentration 
in vacuo 134.0 mg A3 was isolated by column chromatography on SiGel (jso- 
hexane/ethyl acetate 2:1), as a colorless solid, m.p. 109- 1 10°C 

'H-NMR (250 MHz, CDClj) 8 = L99 (t, 4.4 Hz, 1 H, OH); 4.74 (d, 4.4 Hz, 2 H, 
OCH 2 ); 7.40 (s, 2 H, CH a , om .); 10,48 (s, 1 H, CH=0) 

13 C-NMR (62.9 MHz, CDClj) 5 = 63.4 (OCH 2 ); 127.5 (C arom .H); 129.2, 137.4, 147.9 

(C ar0m .); 188.7 (CH=0) 

Scale-up 

To a solution of 65 g (0.18 raol) A3.2 in 1 100 ml ethanol at 50°C 180 ml 0.25 N HC1 
was added and the mixture was stirred for 6 h at 85°C. The ethanol was removed in 
vacuo whereupon the product precipitates. 700 ml ethyl acetate/petrol ether (2:1) 
Was added and the organic layer was washed with water and aqueous NaCl and 
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dried over sodium sulphate. The solution was reduced to about 100 g arid 200 ml 
warm petrol ether were added and shortly warmed up to 50°C. After standing at 
room temperature overnight the precipitated A3 was filtered off and washed with 
petrol ether/ethyl acetate (15:1). Yield: 24.3 g (66%). Purification of the mother 
5 iiquor by column chromatography yielded another 4 g A3. 

Example A4 

Preparation of methyl (3,5-dichloro-4-fonnylphenoxy)acetate (A4) 

A mixture of 382 mg (2.0 mmol) Al, 337 mg (2.2 mmol) methyl bromoacetate and 
387 mg (2.8 mmol) potassium carbonate in 6 ml dry acetone were stirred for 2 h at 
10 60°C. After filtration and removal of the solvent the residue was purified by column 
chromatography on SiGel (hexane/ethyl acetate 4:1). Yield: 508 mg (97 %) A4, 
colorless solid. 

'H-NMR (250 MHz, DMSO-D 6 ) 5 = 3.72 (s, 3 H, CH 3 ); 5.04 (s, 2 H, CH 2 ); 7.28 (s, 
2 H, CHarom.); 10.29 (s, 1 H, CH=0). 

15 13 C-NMR (62.9 MHz, DMSO-D 6 ) 6 = 52.1 (CH 3 ), 65.2 (CH 2 ); 116.5 (CH arom .); 
123.1, 137.5, 161.1 (Carom.); 168.3 (OO); 187.8 (CH=0). 

Example A5 

Preparation of ethyl (3,5-dichloro-4-formylphenoxy)acetate (A5) 

An analogous reaction to that described in example A4, but reacting with ethyl 
20 bromoacetate yielded 94% A5. 

'H-NMR (250 MHz, CDC1 3 ): 5 = 1.32 (t, 7.2 Hz, 3 H, CH 3 ); 4.30 (q, 7.2 Hz, 2 H, 
CH 2 ); 4.68 (s, 2 H, CH 2 ); 6.92 (s, 2 H, CH arom J; 10.41 (s, 1 H, CM=0). 



13 C-NMR (62.9 MHz, CDCI3): 5 = 14.3 (CH 3 ); 62.1, 65.5 (CH 2 ); 116.4 (CH aron J; 
123.8, 139.2, 160.9 (Qrom.); 167.3 (OO); 187.8 (CH=0). 
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Example A6 

Preparation of (3,5-dichloro-4-formylphenpxy)acetonitrile (A6) 

An analogous reaction to that described in example A4, but reacting with 
bromoacetonitrile yielded 87% A6. 

5 'H-NMR (250 MHz, CDC1 3 ) 8 = 4.87 (s, 2 H, CH 2 ); 7.02 (s, 2 H, OW); 10.42 (s, 
1H,CH=0) 

"C-NMR (62.9 MHz, CDC1 3 ) 8 = 53.7 (CH 2 ); 113.7 (CN); 116.4 (CH arom ); 125.1, 
139.3, 159.1 (C arom .); 187.5 (CH=0) 

Example A7 

10 Preparation of dimethyl (3,5-dichloro-4-formylphenoxymethyl)phosphine oxide 
(A7) 

To a solution of 191 mg (1.00 mmol) Al in 4 ml dry dimethylformamide 139 mg 
(1.1 mmol) chloromethyldimethylphosphine oxide and 194 mg (1.4 mmol) 
potassium carbonate were added. The mixture was heated in a microwave reactor 
15 to 200°C for 10 minutes. After removal of the solvent and column chromatography 
on SiGel (dichloromethane/methanol 95:5) 149 mg (53 %) A7 were obtained as a 
colorless solid, m.p. 136-139°C. 

'H-NMR (250 MHz, CDC1 3 ): 8 = 1.52 (d, 13.5 Hz, 6 H, PCH 3 ); 4.53 (d, 6.6 Hz, 2H, 
PCH ? ); 7.36 (s, 2 H, CH arom .); 10.29 (s, 1 H, CH=0), 

20 l3 C-NMR (62.9 MHz, CDCI3): 8 = 14.0 (d, 69.0 Hz, PCH 3 ); 67.3 (d, 78.7 Hz, 
PGH 2 ); 116.5 (CH arom .); 122.9, 137.4 (C arom .); 162.1 (d, 10.3 Hz, CmodJ; 187.6 
(CH=0). 



3I P-NMR (101.3 MHz, DMSO-D«): 8 = 39.2 (C 3 P=0). 
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Example A8 

Preparation of (rac)-2,6-dicMoro-4-(2,2-dimethyl-[l,3]-^ 
benzaldehyde (A8) 

To a solution of 6.64 g (35.0 mmol) At, 10.03 g (38.0 mmol) triphenylphosphine 
5 and 5.06 g (38.0 mmol) (rac)-2,2-dimethyl-[l,3]-dioxolane-4^methanol in 100 ml 
dry tetrahydrofiirane a solution of 6.48 g (37.0 mmol) diethyl azodicarboxylate in 
20 ml dry tetrahydrofiirane was added and the mixture was stirred at room 
temperature overnight. After removal of the solvent and column chromatography 
on SiGel (hexane/ethyl acetate 4:1) 6.12 g (57%) A8 were obtained as a colorless oil 
10 that solidifies on ice standing. 

*H-NMR (250 MHz, CDCI3) 6 = 1.41 (s, 3 H, CH 3 ); 1.46 (s, 3 H, CH3); 3.75-4.61 
(m, 5 H, CHOR und CH 2 OR); 6.95 (s, 2 H, CH arom .); 10.41 (s, 1 H, CH=0). 

I3 C-NMR (62.9 MHz, CDC1 3 ) 5= 25.3, 26.8 (CH3); 66.4, 69.6, 73.6 (CH, CH 2 ); 
110.3 (C); 116.3 (CH arom .); 123.4, 139.2, 161.8 (C arom .); 187.8 (CH=0). 

15 Preparation of (R)-2,6-dichloro-4-(2,2-dimethyi-[l > 3]--dioxolane-4- 
ylmethoxy)benz-aldehyde (A8.1) 

An analogous reaction to that described in example A8, but starting with (R)-2,2- 
dimethyl-[l,3]-dioxolane^4-methanol gave A8.1 in 63% yield. 

Preparation of (S)-2,6-didiloro-4-(2,2-dimethyl-[l,3]-dioxolane-4- 
20 ylmethoxy)benz-aldehyde (A8.2) 

An analogous reaction to that described in example A8, but starting with (S)-2,2- 
dimethyl-[l,3]-dioxolane-4-methanol gave A8.2 in 55% yield. 

Example A9 

Preparation of 2,6-dichloro-4-methylthiobenzaldehyde (A9) 

25 Preparation of 2 ,6- dichloro-4-thiomethylbenzonitrile ( A9. 1 ) 

To a solution of 20.0 g (93 mmol) 2,6-dichloro-4-nitrobenzonitrile (Pestic. Chem., 
Proc. Int. Congr. Pestic. Chem. 2 nd , Tahoori, A. (Ed.) 1972, 5, 125-139) in 250 ml 
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dry 2-butanone at -78°C 7.1 g (101 mmol) sodium thiomethylate was added and 
the stirred suspension was allowed to warm up to room temperature overnight. All 
volatile components were removed in vacuo, water (200 ml) was added and the 
mixture was extracted three times with CH 2 C1 2 (100 ml each). The combined 
5 organic layers were dried over Na 2 S0 4 and concentrated under reduced pressure to 
1/3. 12.0 g (59%) A9.1 precipitated on overnight standing at -78°C and was used 
without further purification. An analytical sample was purified by column 
chromatography on SiGel (iso-hexane/ethyl acetate 9:1). . 

'H.NMR (250 MHz, CDC1 3 ) 8 = 2.52 (s, 3 H, SCH 3 ); 7.18 (s, 2 H, CHarom) 
10 13 C-NMR (62.9 MHz, CDCI3) 5 = 14.9 (SCH 3 ); 109.5 (Carom.); H3.8 (GN); 124.0 

(CH ar0 m. ); 138.4, 149.0 (Carom.) 

Preparation of 2,6-dichloro-4-thiomethylbenzaldehyde (A9) 

A solution of 1 1.82g (54 mmol) A9.1 in 65 ml dry CH 2 C1 2 was cooled to -3°C and a 
solution of 9.24 g (65 mmol) diisobutylaluminium hydride in 65 ml dry CH 2 C1 2 

15 was added slowly keeping the temperature below 1°C. After 30 minutes under 
stirring at 0°C the reaction was allowed to warm up to room temperature and 
stirred for additional 75 minutes. The reaction mixture was poured on a mixture of 
ice (250 g) and HC1 (300 ml, 1:1) and vigorously stirred for 1 hour. The phases were 
separated and the aqueous layer was extracted twice with CH 2 C1 2 (200 ml each). 

20 The combined organic layers were washed twice with 5% NaHCQa (250 ml each) 
once with saturated NaCl (250 ml) dried over Na 2 S04 and evaporated to dryness. 
Column chromatography on SiGel (iso^hexane/ethyl acetate 9:1) returned 10.7 g 
(48 mmol) A9 as a pale yellow solid, m.p. 87.5-89.5°C. 

l H-NMR (250 MHz, GDC1 3 ) 8 = 2.53 (s, 3 H, SCH 3 ); 7.16 (s, 2 H, CH ar om); 10.43 
25 (s,lH, CH=Q) 



13 C-NMR (62.9 MHz, CDC1 3 ) 5 = 14.8 (SCH 3 ); 125.6 (CH arom .); 125.7, 137.8, 148.4 
(C aro „,); 188.0 (CH=0) 
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Example A10 

2,6 -dichlor-4-meth anesulfinylbenzaldehyde ( Al 0) 

To a solution of 100 mg (0.452 mmol) A9 in 6 ml dichloromethane and 4 ml ethyl 
acetate at -40°C a solution of 142 mg (0.452 mmol) 3-chloroperoxybenzoic acid 
5 (55%) in 4 ml ethyl acetate was added within 5 minutes. After stirring for 2 h at - 
40°C the mixture was allowed to warm up to room temperture, then water and 
ethyl acetate were added. The organic layer was washed twice with 0.1 M NaOH 
dried over sodium sulphate and the solvent was removed in vacuo. Purification of 
the residue by column chromatography on SiGel (heptane/ethyl acetate 1:1) yielded 
10 35 mg (33%) A10, m.p. 100-102°C. 

'H-NMR (250 MHz, CDC1 3 ) 8 = 2.82(s, 3H, CH 3 ), 7.65(s, 2H, 3-H/5-H), 10.50(s, 
. 1H, CHO). 

13 C-NMR (62.9 MHz, CDC1 3 ) 6 = 43.7 (CH 3 ), 124.5 (C-3/C-5), 132.1 (C-l), 137.7 
(C-2/C-6), 152.5 (C-4), 187.9 (CHO). 

15 Example All 

2,6-dicMoro-4-methanesulfonylbenzaldehyde (Al 1) 

The chromatographic workup of example A10 yielded additionally 20 mg (17%) 
All,m.p. 125-128°C. 

'H-NMR (250 MHz, CDC1 3 ) 8 = 3.14 (s, 3H, CH 3 ), 7.94 (s, 2H, 3-H/5-H), 10.50(s, 
20 lH,GHO). 

13 C-NMR (62.9 MHz, CDC1 3 ) 8 = 44.6 (CH 3 ), 128.6 (C-3/C-5), 135.1 (C-l), 137.9 
(C-2/06), 145.2 (C-4), 187.9 (CHO). 

Example Al 2 

2,6-dichloro-4-(2-hydroxyethoxy)benzaldehyde (A12) 

25 To a solution of 3.00 g (15.7 mmol) Al and 1.4 ml (19.7 mmol) 2-bromoethanol in 
50 ml dry dimethyl formamide 3.06 g (22.1 mmol) potassium carbonate were 
added the mixture was heated to 80°C for 2 hours. Every 30 minutes 0.2 ml 2- 
bromoethanol were added until no Al was longer observed by TLC (hexanes/ethyl 
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acetate 1:1). The solvent was removed in vacuo and the residue was partitionated 
between ethyl acetate and water. The organic layer was dried over sodium sulphate 
arid evaporated to dryness. The residue was treated with ether and filtered off to 
yield 3.03 g (82%) A12, m.p. 83-85°C. 

5 l H-NMR (250 MHz, CDC1 3 ) 5 = 4.02(t, 2H, 2'-H), 4.13(t, 2H, 1*-H), 6.96(s, 2H, 3- 
H,5-H), 10.50(s, lH,CHO). 

13 C-NMR (62.9 MHz, CDC1 3 ) 6 = 60.9 (C-2'), 70.3 (C-l'), 116.2 (C-3,C-5), 123.1 
(C-l), 1394 (C-2,C-6), 161.9 (C-4), 187.7 (CHO). 

Example A13 

10 2,6-dichloro-4-(2,3-dihydroxy-l-propoxy)benzaldehyde (A13) 

An analogous reaction to that described in example A12, but reacting with 3- 
bromo-propane-l,2-diol and sodium hydride and purification by preparative scale 
HPLC on RP 18 (methanol-water-gradient) yielded 25% A13, m.p. 52-55°C. 

*H-NMR (250 MHz, CDCI3) 5 = 1.5-2.8 (br, 2H, OH), 3.75 (mc, 1H, 3'-H), 3.88 
15 (mc, 1H, 3'-H), 4.11 (mc, lH, 2'-H), 4.11 (s, 2H, l'-H), 7.92 (s, 2H, 3-A/5-H), 
10.40 (s, lH, CHO). 

15 C-NMR (62.9 MHz! CDC1 3 ) 6 = 63.6 (C-3'), 70.26 (C-l 1 ), 70.34 (C-2 1 ), 116.6 (C- 
3/C-5), 123.7 (C-l), 139.5 (C-2/C-6), 162.0 (C-4), 188.1 (CHO). 

Example A14 

20 3,5-dichloro-4-formylphenyl trifluoromethanesulfonate (A14) 

A solution of 500 mg (2.62 miriol) Al in 4.0 ml dry pyridine was cooled to 0°C and 
812 mg (2.88 mmol) trifluoromethanesulfonate anhydride was added and stirred at 
room temperature overnight. The mixture was poured on a mixture of ice and 8 ml 
6 M HC1 and extracted with ethyl acetate. The organic layer was dired over sodium 
25 sulphate, evaporated to dryness and the residue was purified by column 
chromatography on SiGel (heptane/ethyl acetate 5:1) yielding 680 mg (80%) A14 as 
a colorless oil. 



! H-NMR (250 MHz, CDCI3) 5 = 7.40 (s, 2H, 2-H/6-H), 10.47 (s, 1H, CHO). 
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13 C-NMR (62.9 MHz, GDC1 3 ) 5 = 121.1 (q, CF 3 ), 123.3 (C-2/C-6), 130.9 (C-4), 
138.7 (C-3/C-5), 151.0 (C-l), 187.4 (CHO). 

Example A15 

Preparation of ethyl 3,5-dicMoro-4-formylbenzyloxyacetate (A15) 

5 A solution of 500 mg (2.4 mmol) A3 in 5 ml dry dimethyl formamide under 
nitrogen was cooled in an ice bath and 73 mg (3.0 mmol) sodium hydride was 
added and the mixture was stirred for 10 minutes. After addition of 410 mg (2.6 
mmol) ethyl bromoacetate the mixture was heated to 110°C for 8 h. The solvent 
was removed in vacuo and the residue was taken up in ethyl acetate and washed 
10 with water. The organic layer was dried over sodium sulphate and evaporated to 
dryness. Purification of the residue by column chromatography on SiGel 
(heptane/ethyl acetate 4:1) yielded 40 mg (6%) A15. 

'H-NMR (500z, CDC1 3 ) 5 = 1.24 (t, 6 Hz, 3 H, CH 3 ); 4.11 (s, 2 H, CH 2 ); 4.19 (q, 6 
Hz, 2 H, CH 2 ); 4.60 (s, 2 H, CH 2 ); 6.96 (s, 2 H, CH^m.) ; 10.42 (CH=0) 

15 13 C-NMR (125.8 MHz, CDC1 3 ) 5 = 12.7 (CH 3 ); 60.5 (CH 2 ), 66.9 (CH 2 ); 70.2 
(CH 2 ); 126.5 (C-2/C-6); 128.3 (C-4); 136.1 (C-3/C-5); 143.4 (C-l); 168.7 (COOR), 
187.4 (CH=Q) 

Example A16 

Preparation of 2>6-dichloro-4-bromomethylbenzaldehyde (A16) 

20 To a stirred solution of 480 mg (2.3 mmol) A3 in 20 ml dry tetrahydrofurane 21.0 
mg (0.8 mmol) phosporous tribromide was added and the solution was stirred for 3 
hours at room temperature. After hydrolysis (15 ml) the phases were separated and 
the organic layer was washed with saturated NaCl (10 ml) and dried over 
magnesium sulphate. 236 mg (0.9 mmol) A16 was obtained by column 

25 chromatography on SiGel (iso-hexane/ethyl acetate 9: 1 ). 

*H-NMR (250 MHz, CDC1 3 ) 8 = 4.38 (s, 2 H, CH 2 Br); 7.42 (s, 2 H, CH aron J; 10.46 
(s, 1 H, CH=0) 

l3 C-NMR (62.9 MHz, CDCI3) 5 = 29.9 (CH 2 Br); 130.0 (C aron ,);130.2 (C arom .H); 
137.3, 144.1 (Carom.); 188.3 (CH=0) 



WO ©3/087026 



PCT/EP03/03969 



-26- 

Example A17 

Preparation of 2 > 6-dichloro-4-chloromethylbenzaldehyde (A17) 

To a stirred solution of 470 mg (2.3 mmol) A3 and 255 mg (2.5 mmol) 
triethyiamine in dry 20 ml dichloromethane 289 mg (2.5 mmol) 
5 methansulfonylchloride was added and the solution was stirred at room 
temperature overnight. After hydrolysis (15 ml) the phases were separated and the 
organic layer was washed with saturated NaCl (10 ml) and dried over magnesium 
sulphate. 236 mg (0.9 mmol) A17 was obtained by column chromatography on 
SiGel (iso-hexane/ethyl acetate 9:1). 

10 'H-NMR (250 MHz, CDC1 3 ) 8 = 4.52 (s, 2 H, CH 2 C1); 7.42 (s, 2 H, CH arom .); 10.46 
(s, 1 H, CH=0) 

l3 C-NMR (62.9 MHz, CDC1 3 ) 5 = 43.8 (CH 2 C1); 129.6 (CaromH); 130.0, 137.3, 
143.7 (Carom.); 188.3 (CH^O) 

Example A18 

1 5 Preparation 2,6-dichloro-4-p-toluenesulf onyloxybenzaldehyd ( Al 8) 

To a solution of 500 mg (2.44 mmol) A3 and 617 mg triethyiamine in 20 ml dry 
dichloromethane a solution of 488 mg (2.56 mmol) p-toluenesulfonyl chloride in 5 
ml solvent was added at 0-5°C and was allowed to warm up to room temperature 
within 1 h. The organic layer was washed with water for several times, dried over 
20 sodium sulphate and evaporated to dryness. Chromatography of the residue on 
SiGel (heptane/ethyl acetate 3:1) yielded 180 mg (21%) A18, m.p. 77-80°C. 

'H-NMR (250 MHz, CDCI3): 5 = 2.48 (s, 3H, CH 3 ), 5.03 (s, 2H, OCH 2 ), 7.24 (s, 
2H, 3-H/5-H), 7.38 (d, 2H, 2'-H/6'-H), 7.79 (d, 2H, 3'-H/5'-H), 10.42 (s, 1H, 
CHO). 

25 13 C-NMR (62.9 MHz, CDCI3): 8 = 22.1 (CH 3 ), 69.2 (CH 2 ), 128.4 (C-27C-6 1 ), 129.0 
(C-3/C-5), 130.5 (C-37C-5'), 130.7, 133.0, 137.5, 140.4, 146.0 (C^), 188.5 
(CHO). 
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Example A19 

Preparation of N-(3,5-dicMoro-4-formyl)benzyl morpholine (A19) 

To a solution of 215 mg (0.8 mmol) A16 and 75 mg (0.9 mmol) morpholine in 5 ml 
acetonitrile 119 mg (0.9 mmol) potassium carbonate was added and the resulting 
5 mixture was strirred at 80°C for 4 hours. After filtration and removal of the solvent 
in vacuo 94 mg (0.3 mmol) A19 was obtained by column chromatography on SiGel 
(iso-hexane/ethyl acetate 4:1). 

'H-NMR (250 MHz, CDC1 3 ) 5 = 2.45 (d, 4.6 Hz, 4 H, OCH 2 ); 3.48 (s, 2 H, NCH 2 ); 
3.72 (d, 4.6 Hz, 4 H, NCH 2 ); 7.39 (s, 2 H, CH mm ); 10.46 (s, 1 H, CH=0) 

10 13 C-NMR (62.9 MHz, CDC13) 5 = 53.7 (OCH 2 ); 62.0, 67.0 (NCH 2 ); 129.0 
(C arom .);129.9 (C arom Ii); 137.1, 145.8 (Carom.); 188.7 (CH=0) 

Example A20 

Preparation ethyl 3,5-dicMoro-4~formylbenzylthioacetate (A20) 

A solution of 200 mg (0.75 mmol) A16, 98 mg (0.97 mmol) triethylamine and 99 g 
15 (0.82 mmol) ethyl thioacetate in 4.0 ml dry tetrahydrofurane was stirred at room 
temperature for 8 h. After removal of the solvent in vacuo the residue was 
partitionated between ethyl acetate and water. The organic layer was dried over 
sodium sulphate and evaporated to dryness. Chromatography of the residue on 
SiGel (heptane/ethyl acetate 10:1) yielded 180 mg (79%) A20. 

20 l H-NMR (500z, CDC1 3 ) 5 = 1.31 (t, 6 Hz, 3 H, CH 3 ); 3.08 (s, 2 H, SCH 2 ); 3.62 (s, 2 
H, Ar-CH 2 ); 4.25 (q, 6 Hz, 2 H, CH 2 ); 7.41 (s, 2 H, CH arom .) ; 10.48 (CH=0) 

13 C-NMR (125.8 MHz, CDC1 3 ) 5 = 14.2 (CH 3 ); 32.3 (CH 2 )> 35.1 (CH 2 ); 61.6 
(CH 2 ); 129.4 (C-4); 130.0 (C-2/C-6); 137.1 (C-3/C-5); 144.6 (C-l); 169.8 (COOR), 
188.3 (CH=0) 

25 Example A21 

Preparation of 2,6-dichlor-4-(2-hydroxyethyl-thiomethyl)benzaldehyde (A21) 



To a solution of 100 mg (0.373 mmol) A16 und 32 mg (0.41 mmol) 2-thioethanol 
in 4 ml dry acetonitrile 67 mg (0.48 mmol) potassium carbonate was added and 
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stirred for 4 h at 80°C After removal of the solvent in vacuo the residue was 
partitionated between ethyl acetate and water. The organic layer was dried over 
sodium sulphate and evaporated to dryness. Chromatography of the residue on 
SiGel (heptane/ethyl acetate 5:1) yielded 30 mg (30%) A21. 

5 'H-NMR (250 MHz, CDC1 3 ) 8 = 2.05 (br, 1H, OH), 2.68 (t, 2H, SCH 2 ), 3.72 (s, 2H, 
Ar-CH 2 ), 3.79 (t, CH 2 OH), 7.38 (s, 2H, 3-H/5-H), 10.47 (s, lH, CHO). 

l3 C-NMR (62.9 MHz, CDC1 3 ) 5 = 34.5 (SCH 2 ), 35.0 (Ar-CH 2 -S), 60.9 (CH 2 OH), 
128.9 (C-l), 130.0 (C-3/C-5), 137.2 (C-2/C-6), 145.6 (C-4), 188.4 (CHO). 

Example A22 

10 Preparation of 4-(2-morpholinoethyl)-3,5-dicMoro-4-formylbenzylamine (A22) 

An analogous reaction to that described in example A21, but reacting with 4-(2- 
aminoethyl)morpholine and eluting with ethyl acetate yielded 19% All. 

l H-NMR (SOOz, CDC1 3 ) 8 = 2.41; 2.52; 2.68; 3.66; 3.74; 7.44 (CH arom .); 10.48 
(CH=0); (poor resolution in aromatic range) 

15 l3 C-NMR (125.8 MHz, CDC1 3 ) 8 = 50.8 (CH 2 -CH 2 ); 54.0 (CH 2 -N); 56.7 (CH 2 - 
CH 2 ); 57.9 (Ar-CH 2 ); 66.8 (CH 2 0); 129.1 (C-4); 129.6 (C-2/C-6); 137.0 (C-3/C-5); 
146.5 (C-l); 188.3 (CH=0) 

Example A23 

Preparation of 2,6-dichloro-4-(2-methoxy-ethoxymethoxy)-benzaldehyde (A23) 

20 To an ice cooled solution of 500 mg (2.6 mmol) Al and 342 mg (2.7 mmol) 
methoxyethoxymethylchloride in 5 ml dry dimethylformamide 82 mg (3.4 mmol) 
sodium hydride were added and the mixture was stirred at 60°C for 8 hours. The 
solvent was distilled off and the residue was partitionated between aqueous 
ammonia and ethyl acetate. The organic layer was dried over sodium sulphate and 

25 evaporated to dryness yielding 370 mg (51%) A23, which was used without further 
purification* 
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'H-NMR (250 MHz, CDC1 3 ) 8 = 3.38 (s, 3H, CH 3 ), 3.52^3.62 (m, 2H, OCH 2 ), 3.78- 
3.88 (m, 2H, OCH 2 ), 5.32 (s, 2H, OCH 2 0), 7.09 (s, 2H, 3-H/5-H), 10.42 (s, 1H, 
CHO). 

13 C-NMR (62.9 MHz, CDC1 3 ) 8 = 59.5 (CH 3 ), 68.8, 71.8 (OCH 2 ), 93.8 (OCH 2 0), 
5 118.0 (C-3/C-5), 124.1 (C-l), 139.2 (C-2/C-6), 160.8 (C-4), 188.1 (CHO). 

Example A24 

Preparation of 2,6-dichloro-4-[2-(tcrt-butyldimethylsilanyloxy)-l-(f«t- 
butyldimethyl- silanyIoxymethyl)-ethoxy] -benzaldehyde ( A24) 

An analogous reaction to that described in example A8, but reacting with 1,3-bis- 
10 (tert-butyldimeth>d-silanyloxy)propan-2-ol and eluting with heptane/ethyl acetate 
(5:1) yielded 86% A24. . 

'H-NMR (400 MHz, CDC1 3 ) 8 = -0.01 (s, 6 H, Si-CH 3 ), 0.02 (s, 6 H, Si-CH 3 ), 0.82 
(s, 18H, f Bu), 3.71-3.89 (m, 4H, CH 2 OSi), 4.71-4.79 (m, 1H, CH), 7.22 (s, 2H, 3- 
H/5-H), 10.27 (s> 1H,CH0). 

15 13 C-NMR (100.6 MHz, CDC1 3 ) 8 = -5.16, -5.14 ($iCH 3 ), 18.2 (C(CH 2 ) 3 ), 26.0 
(C(£H 2 ) 3 ), 62.2 (CH 2 OSi), 80.4 (OCH), 117.6 (C-3/C-5), 122.6 (C-l), 138.0 (C- 
2/C-6), 162.6 (C-4), 187.9 (CHO). 

Example A25 

Preparation of 2,6-dichloro-4-(2-hydroxy-l-hydroxymethyl-ethoxy)- 
20 benzaldehyde (A25) 

200 mg (0.4 mmol) A24 and 1 ml (13 mmol) trifluoroacetic acid were stirred in 1 
ml dichloromethane at room temperture for two hours. The mixture was 
evaporated to dryness and purified by preparative scale HPLC on RP 18 ( methanol - 
Water-gradient) to yield A25. 

25 'H-NMR (400 MHz, CDC1 3 ) 8 = 3.44-3.66 (m, 4H, CH 2 OH), 4.44-4.56 (m, 1H, 
CH), 4.90 (t, 2H, OH), 7.23 (s, 2H, 3-H/5-H), 10.28 (s, 1H, CHO). 

"C-NMR (100,6 MHz, CDC1 3 ) 8 = 60.1 (CH 2 OH), 81.5 (OCH), 117.1 (C-3/C-5), 
122.0 (C-l), 137,4 (C-2/C-6), 162.4 (C-4), 187.5 (CHO). 
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Example A26 

Preparation of2,6-dicUoro-4-[3-((tm-butyldimethylsaanyloxy))-2-(terf- 
but)ddimethykflanyloxymethyl)-propoxy)-benzaldehyde (A26) 

3.43 g (18 mmol) Al, 7.40 g (18 mmol) methanesulfonic acid 3-(tert- 
butyldimethyl$Uanyloxy)-2-(tert-but^^ ester (Kim, 

H.S., et al., J. Med. Chem. 44 (2001) 3092-3108), 3J2 g (27 mmol) potassium 
carbonate and 41 mg (0.15 mmol) 18-crown-6 were stirred in 40 ml 
dimethylformamide at 40°C overnight. 600 ml ethyl acetate and 250 ml aqueous 
NaCl were added. The organic layer was washed four times with saturated aqueous 
NaCl (80 ml each), dried over sodium sulphate and evaporated to diyness. Column 
chromatography of the residue on SiGel (heptane/ethyl acetate 10:1) yielded 508 
mg(27%)A26. 

^NMR (400 MHz, CDC1 3 ) 5 = 0.00 (s, 12 H, Si-CH 3 ), 0.83 (s, 18H, l Bu), 2.00* 
2.10 (m, 1H, CH), 3.60-3.73 (m, 4H, CH 2 OSi), 4.05-4.14 (m, 2H, O^CH 2 ), 7.19 (s, 
2H, 3-H/5-H), 10.26 (s, 1H, CHO). 

13 C-NMR (100.6 MHz, CDC1 3 ) 5 = -5.19, -5.14 (SiCH 3 ), 18.3 (C(CH 2 ) 3 ), 26.1 
(C(CH 2 ) 3 ), 43.6 (CH), 60.0 (CH 2 OSi), 67.0 (0-CH 2 ), 116.6 (03/C-5), 122.7 (C-l), 
138.0 (G-2/C-6), 162.5 (C-4), 188.0 (CHO). 

Example A27 

Preparation of2,6-dichloro-4-(3-hydroxy-2-hydroxymethyl-propoxy)- 
benzaldehyde (A27) 

An analogous reaction to that described in example A25 but starting with A26 
yielded A27. 

Example A28 

2,6-dichloro-3-hydroxymethylbenzaldehyde (A28) 

Preparation of 2,4-dicWoro(trusopropylsUyloxyxnethyl)benzene (A28.1) 

An analogous reaction to that described in example A3.1, but starting with 2,4- 
dichlorobenzylic alcohol gave the title compound as a colorless oil in quantitative 
yield. 
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'H-NMR (400 MHz, CDC1 3 ) 6 = 1.1 (d, 7 Hz, 18 H, CH 3 ); 1.15-1.29 (m, 3 H, CH); 
4.83 (s, 2 H, OCH 2 ); 7.28 (dd, 8 Hz, 2 Hz, 1 H, C5-H); 7.32 (d, 2 Hz, 1 H, C3-H); 
7.59 (d, 8 Hz, 1 H, C6-H) 

13 C-NMR (100.6 MHz, CDC1 3 ) 8 = 12.4 (CH); 18.4 (CH 3 ); 62.5 (OCH 2 ); 127.4, 

5 128.5, 128.9 (Carom.H); 132.0, 133.1, 138.1 (Carom.) 

Preparation of 2,6-dichloro-3-(triisopropylsilyloxymethyl)benzaldehyde (A28.2) 

An analogous reaction to that described in example A3 .2, but starting with A28.1 
yielded the title compound as a colorless oil that solidifies on overnight standing 
(eluent: tso-hexane/ethyl acetate 20:1). 

10 'H-NMR (400 MHz, CDC1 3 ) 6 = 1.03-1.15 (m, 18 H, CH 3 ); 1.15-1.29 (m, 3 H, 
CH); 4.88 (s, 2 H, OCH 2 ); 7.44 (d, 8 Hz, 1 H, C5-H); 7.80 (d, 8 Hz, 1 H, C6-H), 
10.50 (s, 1 H, C=0) 

13 C-NMR (100.6 MHz, CDCI3) 8 = 12.3 (CH); 18.4 (CH 3 ); 62.3 (OCH 2 ); 129.8 
(QromH); 130.4 (Q rom ); 131.6 (C^^H); 133.4, 135.0, 140.3 (C arom .); 189.5 (OO) 

1 5 Preparation of 2,6-dichloro-3-hydroxymethylbenzaldehyde ( A28) 

3.3 g (9.1 mmol) A28.2 was dissolved in dry tetrahydrofurane (80 ml) and a 
solution of n-BiuNF (10.0 ml, 1 M in THF, 10.0 mmol) was added at room 
temperature and stirred for 15 Minutes. After concentration in vacuo 600.0 mg 
(32%) A28 were isolated by column chromatography on SiGel (tso-hexane/ethyl 
20 acetate 2: 1 ), as a colorless solid, m.p. 93-95°C. 

'H-NMR (400 MHz, CDC1 3 ) 8 = 4.82 (s, 2 H, OCH 2 ); 7.41 (d, 8 Hz, 1 H, C5-H); 
7.67 (d, 8 Hz, 1 H, C6-H), 10.48 (s, 1 H, C=0) 

U C-NMR (100.6 MHz, CDCI3) 8 = 61.7 (OCH 2 ); 129.5 (C„ om .H); 130.5 (C 8 , 0 m.); 
132.1(Ca ro mH); 134.2, 135.2, 139.1 (C ar om.); 189.2 (C=0) 



WO 03/087026 



PCT/EP03/03969 



-32- 

B Synthesis of the a Weinreb"-type amides 
Example B I 

3-bromo-N-methoxy-N-methylbenzamide (Bl) 

To an ice cooled solution of 48.9 g (0.491 mol) N>0-dimethylhydroxylamine 
hydrochloride and 140.0 ml (1.00 mol) triethylamine in 650 ml dry 
dichloromethane 100.0 g (0.^47 mol) 3-bromobenzoyl chloride was added over a 
period of 30 minutes. After additional strirring for 30 minutes 370 ml water was 
added and the organic layer dried over sodium sulphate. Fractionated distillation in 
vacuo yielded 101.4 g (93%) Bl, b.p. 1 14-129°C/0.07 mbar, as a colorless oil, 

MS:246(API+) 

'H-NMR (250 MHz, CDC1 3 ): 5 = 3.35 (s, 3H, NCH 3 ), 3.56 (s, 3H, OCH 3 ), 7.27 (t, 
1H, 5-H), 7.58 (m, 1H, 4-H), 7.60 (m, 1H, 6-H), 7.82 (t, 1H, 2-H). 

Example B2 

3-iodo-N-methoxy-N-methylbeiuamide (B2) 

An analogous reaction to that described in example Bl, but starting with 3- 
iodobenzoyl chloride yielded B2. 

MS: 292 (API+) 

Example B3 

3-cM6ro-iST-methoxy-N-methylbenzamide (B3) 

An analogous reaction to that described in example Bl, but starting with 3- 
chlorobenzoyl chloride yielded B3. 



MS: 200 (API+) 
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Exam|>leB4 

3-benzyloxy-N-methoxy-N-methylbenzamide (B4) 

To a suspension of 136.8 g (0.60 mol) 3«benzyloxybenzoic acid in 1200 ml 
dichloromethane 60.6 g (0.6 mol) triethylamine was added at 10°C. A solution of 
5 64.8 g (0.60 mol) ethyl chloroformiate in 100 ml dichloromethane was added over a 
period of 15 minutes keeping the temperature between 10°C and 15°C. After 
stirring for 40 minutes and addition of 58.2 g (0.60 mol) N,0- 
dimethylhydroxylamine hydrochloride a solution of 60.6 g (0.60 mol) triethylamine 
was added over a period of 20 minutes at 10-l5 9 C. The further workup is the same 
10 as described in example Bl. Yield: 131.9 g (81%) B4, 

MS: 273 (API+) 

Example B5 

3-hydroxy-N-methoxy-N-methylbenzamide (B5) 

To a solution of 100 g (0.37 mol) B4 in 750 ml tetrahydrofurane 10 g Pd/C (10%) 
15 were added and the mixture was hydrogenated at atmospheric pressure for 2 hours. 
The catalyst war filtered off and the filtrate was evaporated to yield 66.0 g B5 (98%). 

MS: 182 (API+), 180 (API-) 

Example B6 

3-methoxymethoxy-N-methoxy-N-methylbenzamide (B6) 

20 69.0 g (380 mmol) of B5 were dissolved in 500 ml of dry dimethylformamide, 
cooled to 0°C and 11.5 g (480 mmol) sodium hydride were added and the mixture 
was allowed to stirr for 10 minutes. A solution of 31.2 ml (418 mmol) 
(chloromethyl)methylether in 100 ml of dry diemthylformamide was added at this 
temperature over a period of 30 minutes. After stirring at room temperature 

25 overnight the solvent was distilled off and the residue was partitionated between 
400 ml of dichloromethane and 100 ml of water. The organic layer was washed with 
50 ml of aqueous sodium hydrogencarbonate and two times with water (80 ml 
each) and finally dried over sodium sulphate. Removing the solvent in vacuo 
yielded 73.5 g (87%) B6 as a colorless oil which was used without further 

30 purification. 
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MS:226(API+) 
Example B7 

3-(4'-qranoben^lo}^)-N-methoxy-N-methylbenzamide (B7) 

An analogous reaction to that described in example B6, but starting with 4- 
5 cyanobenzylic bromide yielded B7. 

MS: 297 (API+) 

Example B8 

3-(4'-chlorobenzyloxy)-N-methoxy-N-methylbenzamide (B8) 

1.81 g (10.0 mmol) B5, 1.57 g (11.0 mmol) 4-chlorobenzylic alcohol and 3.03 g 
10 (15.0 mmol) tributylphosphine were dissolved in 100 ml tetrahydrofurane arid 3.78 
g (15.0 mmol) azodicarbonylpiperidine was added at 10°C. The mixture was stirred 
at room temperature overnight. After removal of the precipitate the mother liquor 
was evaporated to dryness and the residue was taken up with ethyl acetate. After 
filtration and washing with aqueous sodium hydrogencarbonate, 2 N HC1 and 
15 water, the organic phase was dried over sodium sulphate end the solvent was 
removed in vacuo. Chromatography of the residue on SiGel (n-heptane/ethyl 
acetate 2:1) yielded 2.8 g (90%) B8. 

MS:306(API+) 

Example B9 

20 3-(4'-methoxybeMyloxy)-N-methoxy-N-methylben2amide (B9) 

An analogous reaction to that described in example B8, but starting with 4- 
methoxybenzylic alcohol yielded B9. 



MS: 302 (API+) 
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Example BIO 

3- (allyloxy)-N-methoxy-N-methylbenzamide (BIO) 

To a solution of 10.8 g (59.6 mmol) B5 and 5.42 ml (71.5 mmol) allylic bromide in 
300 ml 2-butanone 41.1 g (298 mmol) potassium carbonate were added. After 
stirring at 60°C for 15 hours the solvent was distilled off and the residue 
partitionated between ethyl acetate and water. The organic layer was dried over 
sodium sulphate and the solvent removed in vacuo. Yield: 12.1 g (92%) B10 as a 
yellowish oil which was used without further purification. 

MS:222(API+) 

Example Bll 

4- cMoro-N-methoxy-N-methylbenzamide (Bll) 

An analogous reaction to that described in example Bl, but starting with 4- 
chlorobenzoyl chloride yielded Bl L 

MS: 200 (API+) 

Example B12 

4-fluoro-N : methoxy-N-methylbenzamide (Bll) 

An analogous reaction to that described in example Bl, but starting with 4- 
fluorobenzoyl chloride yielded B12. 

MS: 184 (API+) 

Example B13 

4-chloro-3-methoxy-N-methoxy-N=methylbenzamide (B13) 

An analogous reaction to that described in example Bl, but starting with 4-chloro- 
3-methoxybenzoyl chloride yielded B 1 3. 



MS: 230 (API+) 
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Example B14 

3-benzyloxy-4-fluoro-N-methoxy-N-meth)dbenzamide (B14) 

An analogous reaction to that described in example B4, but starting with 3- 
benzyloxy-4-fluorobenzoic acid yielded B14. 

5 MSi290(API+) 
Example B l 5 

3-benzyloxy-4-methyl-N-methoxy-N-methyIbenzamide (B 15) 

An analogous reaction to that described in example B4, but starting with 3- 
benzyloxy-4-methoxybenzoic acid yielded B15. 

10 MS:286(API+) 

ExampleBl6 

3-methylthio-N-methoxy-N-methylbenzamide (B16) 

An analogous reaction to that described in example B4, but starting with 3* 
methylthiobenzoic yielded acid B16. 

15 MS: 212 (API+) 

C Synthesis of the "ethanones" 

Example CI 

l-(3-bromophenyl)-2-(2-methylthiopyrimidin-4-yl)-ethanone (Gl) 

20 19.8 ml (140 mmol) diisopropylamine were dissolved in 250 ml dry 
tetrahydrofurane and cooled to -75°C and 87.6 ml of a solution of n-butyllithium 
(1.6 M in hexane, 140 mmol) was added over a period of 20 minutes. After stirring 
for 15 minutes at -75°C a solution of 13.1 g (93 mmol) 2-methylthio-4- 
methylpyrimidine in 80 ml dry tetrahydrofurane was added within 30 minutes at - 

25 75°G and the mixture was stirred for additional 15 minutes. Then a solution of 25.1 
g (103 mmol) Bl was added within 30 minutes at -75°C The mixture was allowed 
to warm up to room temperature and was poured on 600 ml ethyl acetate/water 
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(4:1). The aqueous layer was extracted with 50 ml ethyl acetate and the combined 
organic layers were dried over sodium sulphate. Removal of the solvent in vacuo 
yielded 23.3 g (77%) CI, m.p. 98-101°C. 

MS: M = 325 (ESI+), M = 323 (ESI-). 

'H-NMlt (250 MHz, CDClj ): "enole" (75%) 5 = 2.62 (s, 3H, SCH 3 ), 5.97 (s, 1H, 
CH=C), 6.66 (s, 1H, 5*H-pyrimidine), 8.34 (d, 1H, 6-H-pyrimidine), 14.7 (s, 1H, 
OH). 

"keto" (25%) 8 = 2.52 (s, 3H, SGH 3 ), 4.35 (s, 2H, CH 2 ), 6.97 (d, 1H, 5-H- 
pyrimidin), 8.46 (d, 1H, 6-H-pyrimidin). 

Example C2 

l-(3-iodophenyl)-2-(2-methylthiopyrimidln-4-yl)-ethandne (C2) 

An analogous reaction to that described in example CI, but starting with B2 yielded 
C2. 

MS: 371 (AEI-f) 
Example C3 

l-(3-chlorophenyl)-2-(2-methylthiopyrimidin-4-yl)-ethanone (C3) 

An analogous reaction to that described in example CI, but starting with B3 yielded 
C3. 

MS: 279 (API+) 
Example C4 

l-(3-benzyloxyphenyl)-2-(2-methylthiopyrimidin-4-yl)-ethanone (C4) 

An analogous reaction to that described in example CI, but starting with B4 yielded 
C4. 



MS:351(API+) 
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Example C5 

1 -(3-hydroxyphenyl)-2-(2-methylthiopy^^ (C5) 
Example C6 

l-(3-methoxymethoxyphenyl)-2-(2-meth^^ (C6) 

An analogous reaction to that described in example CI, but starting with B6 yielded 
C6. 

MS:305 (API+) 
Example C7 

l-(3-[4'-cyanobenzyloxy]phenyl)-2-(2-^^ (C7) 

An analogous reaction to that described in example CI, but starting with B7 yielded 
C7. 

MS: 376 (API+) 
Example C8 

l-(3-[4'-chlorobenzyloxy]phenyl)-2-(2-meft^^ (C8) 

An analogous reaction to that described in example CI, but starting with B8 yielded 
C8. 

MS: 385 (API+) 
Example C9 

l-(3-[4'-methoxybeiuyloxy]phenyl)-2-(2-methyl&^ 
(C9) 

An analogous reaction to that described in example CI, but starting with B9 yielded 
C9. 

MS:381(API+) 
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ExampleClO 

l-(3-aUyloxyphenyl)-2-^ (CIO) 

An analogous reaction to that described in example CI, but starting with BIO 
yielded CIO. 

5 MS:301(API+) 

Example CI 1 

l-(4-cUorophenyl)-2-(2-metliylthiopyriinidin-4-yl)-ethanone (CI 1) 

An analogous reaction to that described in example CI, but starting with Bll 
yielded CI 1. 

10 MS:279(API+) 

Example C12 

l-(4-fluorophenyl)-2-(2-methylthiopyrimidin-4-yl)-ethanone (C12) 

An analogous reaction to that described in example CI, but starting with B12 
yielded C12. 

15 MS:263(API+) 

Example CI 3 

l-(4-cM)ro-3-methoxyphenyl)-2-(2-methykhiop (C13) 

An analogous reaction to that described in example CI, but starting with B13 
yielded C13. 

20 MS:309(API+) 

Example C14 

l-(3-benzyloxy-4-fluorophenyl)-2-(2-methylthio^ (C14) 

An analogous reaction to that described in example Cl, but starting with B14 
yielded C14. 
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MS: 369 (API+) 
Example CI 5 

l-(3-benzyloxy-4-me&ylphe^ (C15) 

An analogous reaction to that described in example CI, but starting with B15 
yielded CIS, 

MS: 365 (API+) 

Example C16 

l-(3-methylthiophenyl)-2-(2-methyltWop)rimidin-4-yl)-ethanone (CI 6) 

An analogous reaction to that described in example CI, but starting with B16 
yielded C16. 

MS: 291 (API+) 

Example C17 

l-(3-trimethylsilylacetylenyl)-2- (2-methylthiopyrimidin-4-yl)-ethanone (C 1 7) 

To a solution of 16.3 g (44.0 mmol) C2 in 260 ml dry THF at 10°C under nitrogen 
L5 g (2.2 mmol) bis-(triphenylphosphine)paUadium-II-chloride, 900 mg (4.7 
mmol) copper-I-iodide, 12 ml (85 mmol) trimethylsilylacetylene and 30 ml 
diisopropylamine were added and the mixture was stirred and successively allowed 
to warm up to room temperature. After stirring at room temperature overnight 260 
ml water were added and the mixture was extracted twice with ether. The organic 
layer was separated, dried and evaporated to dryness. Column chromatography of 
the residue on SiGel (iso-hexane/ethyi acetate 3:1) yielded 12.5 g (83%) C17. 



MS: 341 (API+) 
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D Synthesis of the "ketoximes" 

Example Dl 

1 -(3-bromophenyl)-2^ (2-methylthiopyrimidin-4^yi)^2- 
hydroxyiminoethanone(Dl ) 

12.75 g (39.5 mmol) CI were dissolved in a mixture of 173 ml glacial acid, 136 ml 
tetrahydrofurane and 17 ml water. After cooling to 5°C a solution of 3.24 g (47.0 
mmol) sodium nitrite in 25 ml water was added keeping the temperature between 
5°C and 10°C. The cooling was removed and the mixture stirred for 6 hours at 
room temperature. After removal of the solvent in vacuo 320 ml water and 320 ml 
ethyl acetate were added. The pH was adjusted to 8 with 3 N NaOH. The phases 
were separated and the aqueous layer was extracted with 50 ml ethyl acetate. The 
comined organic layers were dried over sodium sulphate and the solvent was 
removed in vacuo. The residue was treated with diethyiether, filtered off and dried. 
Yield: 8.33 g (60%) Dl, m.p. 156-158°C. 

MS: M = 352 (ESI+), M = 340 (ESI-). 

] H-NMR (250 MHz, D r DMSO) :5 = 2.20 (s, 3H, SCH 3 ), 7.54 (t, 1H, 5-H-BrPh), 
7.66 (d, 1H, 5-H-pyrimidine), 7.81(m, 1H), 7.92 (m, 2H), 8.70 (d, 1H, 6-H- 
pyrimidine), 12.9 (s, 1H, OH). 

Example D2 

1 -(3-iodophenyl)-2- (2-methylthiopyrimidin-4-yl)-2-hydroxyiminoethanone(D2) 

An analogous reaction to that described in example Dl, but starting with C2 
yielded D2 in 88% yield. 

MS: 400 (API+), 398 (API-) 

Example D3 

l-(3-chlorophen>i)-2-(2-meth>dthiopyrimidin-4-yl)-2- 
hydroxyiminoethanone(D3) 

An analogous reaction to that described in example Dl, but starting with C3 gave 
D3 in 76% yield. 
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MSl308(API+) 
Example D4 

1 - (3-benzyloxyphenyl)^2- (2-methylthiopyrimidin-4-yl)-2- 
hydroryiminoethanone(D4) 

5 An analogous reaction to that described in example Dl, but starting with C4 gave 
D4 in 86% yield. 

MS: M = 380 (API+), M = 378 (API-). 
Example D5 

l-(3-hydroxyphenyl)-2-(2-methylthiopyrimidin-4-yl)-2- 
10 hydrdxyiminoethanone(D5) 

334 mg (L0 mmol) D6 were dissolved in 20 ml methanol, 200 |il 37% HC1 were 
added and the mixture was stirred at room temparture overnight. After removal of 
the solvent column chromatography on SiGel using a heptane-ethyl acetate 
gradient returned 190 mg (65 %) D5 as a white solid. 

15 MS: 290 (API*), 288 (API-) 

'H-NMR (400 MHz, Dg-DMSQ1 :8 = 2.22 (s, 3M, SCH 3 ), 7.08-7.11 (m, 1H), 7.16- 
7.20 (m, 1H), 7.20-7.24 (m, 1H), 7.37 (t, 7.8 Hz, 1H), 7.64 (d, 5.1 Hz, 1H, 5-H- 
pyrimidine), 8.70 (d, 5.1 Hz, 1H, 6-H-pyrimidine), 9.91 (s, 1H, OH), 12.73 (s, 1H, 
OH). 

20 13 C-NMR (101 MHz, D r DMSO) :8 = 13.6 (SCH 3 ), 111.6, 114.7, 119.9, 121.9, 130.7, 
136.4, 154.2, 158.2, 158.8, 159.4, 171.8, 193.5 

Example D6 

l-(3-methoxymethoxyphenyl)-2-(2-methy^ 
ethanone(D6) 



25 



An analogous reaction to that described in example Dl, but starting with C6 gave 
D6 in 79% yield. 
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MS: 334 (API+). 332 (API-) 
Example D7 

l-(3-[4'-cyanobenzyloxy]phenyl)-2-(2-methyit^ 
hydroxyimino-ethanone(D7) 

5 An analogous reaction to that described in example Dl, but starting with C7 gave 
C7 in 72% yield. 

MS: 405 (API+) 

Example D8 

1 - (3- [4'-chloroberizyloxy] phenyl) -2- (2-methylthiopyrimidin-4-yl) -2- 
1 0 hydroxyimino-ethanone(D8) 

An analogous reaction to that described in example Dl, but starting with C8 gave 
D8 in 66% yield. 

MS: M = 414 (API+), 412 (API-) 

Example D9 

15 1 - (3- [4'-methoxybenzyloxy] phenyl)-2- (2-methylthiopyrimidin-4-yl) -2- 
hydroxyimino-ethanpne(D9) 

An analogous reaction to that described in example Dl, but starting with C9 gave 
D9 in 74% yield. 

MS:410(API+) 

20 Example DIP 

1 - (3 -allyloxyphenyl)-2- (2-methylthiopyrimidin-4-yl)-2- 
hydroxyiminoethanone (D 10) 

An analogous reaction to that described in example Dl, but starting with C10 gave 
D10 in 84% yield. 



25 MS:330(API+),328 (API-) 
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ExampleDll 

l-(4-cUorophen)d)-2-(2-meth)dtMopyriiiudin-4-yl)-2- 
hydroxyiminoethanone(D 1 1 ) 

An analogous reaction to that described in example Dl, but starting with Cll gave 
5 Dll in 85% yield. 

MS: 308 (API+),306 (API-) 

Example D 12 

l-(4-fluorophen)d)-2-(2-methylthiopyrimidin-4-yl)-2- 
hydr oxyiminoethanone ( D 1 2 ) 

10 An analogous reaction to that described in example Dl, but starting with C12 gave 
D12 in 72% yield. 

MS: 292 (API+),290 (API-) 

Example D13 

l-(4-cWoro-3-methoxyphenyl)-2-(2-methylthiopyrimidin-4-yl)-^ 
15 ethanone(D13) 

An analogous reaction to that described in example Dl, but starting with C13 gave 
D13 in 98% yield. 

MS: 338 (API+),336 (API-) 

Example D 14 
20 l^(3-ben^loxy-4-fluorophenyl)-2-(2-methy 
ethanone(D14) 

An analogous reaction to that described in example Dl, but starting with C14 gave 
D14in 74% yield. 



MS: 398 (API+),396 (API-) 
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Erample D15 

1 - (3-benzyloxy-4-methylphenyi)-2- (2-methylthiopyrimidin-4-)d)-2- 
hydroxyimino-ethanone(D15) 

An analogous reaction to that described in example Dl, but starting with C15 gave 
5 D15 in 79% yield. 

MS:394(API+)> 392 (API-) 

Example D16 

1- (3-methylthiophenyl)-2-(2-methylthiopyrimidin-4-yl)-2- 
hydroxyiminoethanone(D16) 

10 An analogous reaction to that described in example Dl, but starting with C16 gave 
D16 in 71% yield. 

M£320 (API+),318(API-) 

Example Dl 7 

1 - (3-trimethylsilylacetylenyl) -2- (2-methylthiopyrimidin-4-yl)-2-hydroxyimino- 
15 ethanone(D17) 

An analogous reaction to that described in example Dl, but starting with C17 gave 
D17 in 54% yield, m.p. 140-145°C. 

MS: 370 (API+),368 (API-) 

E Synthesis of the u 2.6-dichlorophenyl-N-hydroxy imidazoles" 

20 

Example El. 1 

2- (2,6-dicMorophenyl)-4-(3-bromophenyl)-5-(2-meth^ 
hydroxy-imidazole (El.l) 

27.9 g (79.3 mmol) Dl, 14.6 g (83.2 mmol) 2,6-dichlorobenzaldehyde and 61.0 g 
25 (793 mmol) ammonium acetate were dissolved in 550 ml glacial acid and stirred at 
100°C for 150 minutes. The glacial acid was distilled off in vacuo and the residue 
was treated with ethyl acetate/water and justified at pH 8 with concentrated 
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aqueous ammonia. The precipitate was filtered off, washed with ethyl acetate and 
dried to yield 24.8 g (62%) El, m.p. 251-253°C. The aqueous layer was extracted 
with ethyl acetate and the combined organic layers dried over sodium sulphate. 
Removal of the solvent in vacuo and treatment with diethylether yielded another 
5 8.9 g (22%) El.l. 

MS: M = 509 (API+), 507 (API-) 

Example El. 2 

2-(2,6-dicUoro-4-hydroxyphenyl)-4-(3-bro 
4-yl)-N-hydroxy-imidazole (EL2) 

10 An analogous reaction to that described in example ELI, but starting with Al gave 
E1.2in85%yield. 

MS: M = 525 (API+), 523 (API-) 

Example E1.3 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-bromophenyl)-5-(2- 
15 methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (El .3) 

An analogous reaction to that described in example ELI, but starting with A3 gave 
EL3 in 99% yield, 

MS:M = 539 (API+), 537 (API-) 

Example EL4 

20 2-(2,6-dichloro-4-(2-methoxy-ethoxymethoxy)phenyl)-4-(3-bromophenyl)-5-(2- 
methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (El .4) 

An analogous reaction to that described in example ELI, but starting with A23 gave 
E1.4 in 72% yield 



MS:M = 613 (API+), 61 1 (API-) 
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Example E2.1 

2-(2,6-dicMorophenyl)-4-(3-iod^^ 
hydroxy-imidazole (E2.1) 

An analogous reaction to that described in example ELI, but starting with D2 gave 
5 E2.1in76%yield. 

Mk M = 555 (API+), 553 (API-) 

Example E2.2 

2-(2,6-dicUoro-4-hydroxyphenyl)-4-(3^ 
yl)*N-hydroxy-imidazole (E2.2) 

10 An analogous reaction to that described in example ELI, but starting with D2 and 
Al gave E2.2 in 99% yield. 

MS: M = 571 (API+), 569 (API-) 

Example E2.3 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-iodophenyi)-5-(2- 
15 methylthiopyrimidin-4-yl)-N-hycbroxy-imidazole (E2.3) 

An analogous reaction to that described in example ELI, but starting with D2 and 
A3 gave E2.3 in 99% yield. 

MS: M = 585 (API+), 583 (API-) 

Example E3.1 

20 2-(2,6-di(Morophenyl)-4-(3-<Morophenyi)-5- 
hydroxy-imidazole (E3.1) 

An analogous reaction to that described in example ELI, but starting with D3 gave 
E3.1in85%yield. 



MS: M = 465 (API+),463 (API-) 
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Example E3.2 

2-(2,6-dicWoro-4-hydroxyphen^^ 
4-yl)-N-hydroxy-imidazole (E3.2) 

Example E3.3 

5 2-(2,6-dichloro-4-hydroxymeth)dphenyi)-4-(3-cWorophenyl)-5-(2- 
methylthiopyrimidin-4-yl)-N-hydro3cy-imidazole (E3.3) 

An analogous reaction to that described in example ELI, but starting with D3 and 
A3 gave E3.3 in 67% yield. 

MS: M = 495 (API+), 493 (API-) 

10 Example E4.1 

2-(2>6-dicMorophenyl)-4-(3-benzyloxyphenyl)-5-(2-m^ 
hydroxy-imidazole (E4.1) 

An analogous reaction to that described in example ELI, but starting with D4 gave 
E4.1in63%yield. 

15 MS: M = 535 (API+), 533 (API-) 

Example E4.2 

2-(2,6-dichlbro-4-hydroxyphenyl)-4-(3-benzyloxyphenyl)-5-(2- 
methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E4.2) 

An analogous reaction to that described in example ELI, but starting with D4 and 
20 A 1 gave E4.2 in 82% yield. 

MS: M = 551 (API+), 549 (API-) 

Example E4.3 

2-(2,6-dicUoro-4-hydroxymeth)iphenyl)-4-(3-benzyloxyphenyl)-5-(2-methylthio- 
pyrimidin-4-yl)-N-hydroxy-imidazole (E4.3) 

25 An analogous reaction to that described in example ELI, but starting with D4 and 
A3 gave E4.3 in 74% yield. 
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MS:M = 563 (APIO 
Example B4.4 

2-(2,6-&cMoro-4-[methoxycarbonylmeth6xy]phen^ 
(2-methylthiopyriiiiidin-4-yl)-N-^^ (E4.4) 

An analogous reaction to that described in example ELI, but starting with D4 and 
A4 gave E4.4 in 72% yield. 

MS: M = 623 (API+), 621 (API-) 

Example E4.5 

2-(2,6^dicMoro-4-[ethoxycarbonylmethoxy]phenyi)-4-(3-benzyloxyphenyl)-5-(2- 
methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E4.5) 

An analogous reaction to that described in example ELI, but starting with D4 and 
A5 gave E4.5 in 73% yield. 

MS:M = 635 (API-) 

Example E4.6 

(rac)-2-(2,6-dicMoro-4-(2,2-dimethyl-[L3]-dioxoIane-4-ylmetho 
benzyioxyphenylH-(2-methyl&iopyri^ (E4.6) 

Example E4.6.1 

(R)-2-(2,6-dicWoro-4r(2,2-dimethyl-[l,3]-dioxolane-4-ylmethoxy)phenyl)-4-(3- 
benzyloxyphenyl)-5-(2-methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E4.6.1) 

An analogous reaction to that described in example ELI, but starting with D4 and 
A8.1 gave E4.6.1 in 38% yield. 



MS: M = 665 (API+), 663 (API-) 
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Example E4.6.2 

(S)-2-(2,6-cUchloro-4-(2,2-dimethyH^ 

benzyloxyphenyl)-5-(2-methylthiopyri^ (E4.6.2) 

An analogous reaction to that described in example ELI, but starting with D4 and 
A8.2 gave E4.6.2 in 41% yield. 

MS: M = 665 (API+), 663 (API-) 

Example E4.7 

(rac)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-ben2yloxyphenyl)-5- 
(2-methyltWopyrimidin-4-yl)-N-hydroxy-imidazole (E4.7) 

Example E4.7.1 

(R)-2-(2,6-dicWoro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzyloxyphenyl)-5- 
(2-methylthiopyrimidin-4-yl)-N-hydroxy-iinida2ole (E4.7.1 ) 

E4.7.1 was isolated as a byproduct (partly deprotection of the ketal in glacial acid) 
from example E4.6.2 in 42% yield 

MS:M = 625 (API+), 623 (API-) 

Example E4.7.2 

(S)-2-(2,6-dicMoro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzyloxyphenyl)-5- 
(2-methylthiopyrimid^-4-yl)-N'hydroxy-imidazole (E4.7.2) 

E4.7.2 was isolated as a byproduct (partly deprotection of the ketal in glacial acid) 
from example E4.6.1 in 37% yield 

MS: M = 625 (API+), 623 (API-) 

Example E4.8 

2-(2,6-dicUoro-4-(dimethylphoshmoyta 
5-(2-methyltWo-pyrimidin-4-yl)-N-hydroxy-imidazole (E4.8) 

An analogous reaction to that described in example El.l, but starting with D4 and 
A7 gave E4.8 in 79% yield. 
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MS: M = 641 (API+), 639 (API-) 
Example £4.9 

2-(2,6-dicMoro-4-meth)dthiophenyl)-4-(3-benzyloxyphenyl)-5-(2- 
methylthiopyrimidin-4-yl)-N-hyto^ (E4.9) 

Example E4.10 

2-(2,6-dichloro-4-methanesulfinyiphenyl)-4-(3-^^ 
methylthio-pyrimidin-4-yl)^N-hydroxy-imidazo (E4.10) 

An analogous reaction to that described in example ELI, but starting with D4 and 
A10 gave E4.10 in 54% yield. 

MS: M = 599 (API+), 597 (API-) 

Example E4.ll 

2-(2,6-dichloro-4-methanesulfonylphenyl)-4-(3-benzyloxyphenyi)-5-(2- 
methylthio-pyrimidin-4-yl)-N-hydroxy-iinida2ole (E4. 11) 

Example E4.12 

2-(2,6-dichloro-4-cyanomethyloxyphenyl)-4-(3-benzyloxyphenyl)-5-(2- 
methylthio-pyrimidin-4-yl)-N-hydroxy-imidazole (E4.12) 

An analogous reaction to that described in example ELI, but starting with D4 and 
A6 gave E4.12 in 68% yield. 

MS:M=s 590 (API+), 588 (API-) 

Example E4> 13 

2-(2,6-dichloro-4-(N-morpholino)methylphenyl)-4-(3-benz)doxyphenyl)-5-(2- 
methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E4.13) 

Example E4.14 

2-(2,6-dichloro-4-ethoxycarbonylmethylthiomethylphenyl)-4-(3- 
benzyloxyphen>d)-5-(2-methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E4.14) 
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Example E4.15 
2-(2,6«dicUoro-4-hydrox^ 

methylthiopyrimidin-4-yl)-N^ (E4.15) 
Example E4. 16 

2-(2,6-dicMoro-4-(N-moi^holinoethyiaminom 

benzyloxyphenyl)-5-(2-methylthiopyrimidin-4-yl^ (E4.16) 
Example E4.17 

2-(2,6-dicMoro-4-[2-(tert-butyl^ 
butyldimethyisUanyloxymethyl)-eth^ 
methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E4.17) 

An analogous reaction to that described in example ELI, but starting with D4 and 
A24 gave E4.17 which was used without further purification. 

M§:M = 853 (API+) 

Example E4. 18 

2-(2,6-dicMoro-4-[3-(tert-butyldim^ 
6xymethyl)-propoxy]-phenyl)-4-^ 
4-yl)-N-hydroxy-imidazole (E4.18) 

Example E5.1 

2-(2,6-di<Worophenyl)-4-(3-hydro^ 
hydroxy-imidazole (E5.1) 

Example E5.2 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-hydroxyphenyl)-5-(2- 
methylthiopyrimidin-4-)d)-N-hydroxy-imidazole (E5.2) 

Example E5.3 

2- (2,6-dicMoro-4-hydroxymethylphenyl)-4- (3-hydroxyphenyl)-5- (2-methylthio- 
pyrimidin-4-yl)-N-hydroxy-imidazole (E5.3) 

An analogous reaction to that described in example ELI, but starting with D5 and 
A3 gave E5.3 in 76% yield. 
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Example E6.1 

2-(2,6-dichlorophenyl)-4-(3-methoxymethoxypheny 
4-yi)-N-hydroxy-imidazole (E6.1) 

An analogous reaction to that described in example El.l, but starting with D6 gave 
E6J in 99% yield. 

MSiM = 487 (API-) 

Example B6.2 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-methoxymethoxyphenyl)-5-(2- 
methylthio-pyrimidin-4-yl)-N-hydroxy-imidazole (E6.2) 

An analogous reaction to that described in example El.l, but starting with D6 and 
Al gave E6.2 in 99% yield. 

Mil M = 505 (API+), 503 (API-) 

Example E6.3 

2-(2,6-dicMoro-4-hydroxymethylphenyl)-4-(3-methox>roethoxyphenyl)-5-(2- 
meth)ithiopyrimidin-4-yl)-N-hydroxy-imidazole (E6.3) 

An analogous reaction to that described in example El.l, but starting with D6 and 
A3 gave E6.3 in 99% yield. 

MS:M = 519 (API+), 517 (API-) 

Example B6.4 

2-(2,6-dichloro-4-[methoxycarbonylmethoxy]phenyl)-4-(3- 

methoxymethoxyphen)d)-5-(2-methylthio-pyrimidin-4-yl)-N-hydro^ 

(£6,4) 
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Example E6.5 

2-(2,6-dicMoro-4- [eftoxycarbony^ 

methoxymethpxyphenyl)-5-(2-methylthio-pyrinu 

(E6.5) 

An analogous reaction to that described in example El.l, but starting with D6 and 
A5 gave E6.5 in 71% yield. 

MS: M = 591 (API-h), 589 (API-) 

Example E6.6 

(rac)-2- (2,6-dichloro-4- (2,2-dimethyi- [ 1 ,3] -dioxolane-4-ylmethoxy)phenyi)-4- (3- 

me1hoxymethoxy-phenyl)-5-(2-methylthiop^ 

(E6.6) 

Example E6.6.1 

(R)-2-(2,6-dicMoro-4-(2,2-dime^ 

methoxy-methoxyphenyl)-5-(2-methylthiopyri 

(E6.6.1) 

Example E6.6.2 

(S)-2- (2,6-dichloro-4- (2,2-dimethyl- [ 1 ,3] -dioxolane-4-ylmethoxy)phenyl)-4-(3- 

methoxy-methoxyphenyl)-5-(2-methylthiopyri^ 

(E6.6.2) 

ExampleE6.7 

(rac)-2-(2,6-dichloro-4-(2,3-dihydroxyprdpoxy)phenyl)-4-(3- 

methoxymethoxyphenyl)-5-(2-methylthio-pyrira 

(E6.7) 

Example E6.7.1 

(R)-2-(2,6-dicMoro-4-(2,3-dihydroxypropoxy)phen^ 

me&oxymethoxyphenyl)-5-(2-methyltH 

(E6.7) 
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ExampleE6.7.2 

(S)-2-(2,6-dicWoro-4-(2,3-dihydr^^ 

methoxymethoxyphenyl)-5-(2-methylt^^ 

(E6.7) 

5 Example E6.8 

2-(2,6-dichloro-4-(dimethylphoshinoyto^ 

methoxymethoxyphenyl)-5-(2-methyltWd-pyrimidm 

(E6.8) 

An analogous reaction to that described in example ELI, but starting with D6 and 
10 A7 gave E6.8 in 86% yield. 

MS: M = 595 (API+), 593 (API-) 

Example E6.9 

2-(2,6-dichloro-4-methanesulfinylphenyI)-4-(3-methoxymethoxyph 
methylthio-pyrimidin-4-yl)-N-hydroxy-imidazole (E6.9) 

15 An analogous reaction to that described in example El.l, but starting with D6 and 
A10 gave E6.9 in 73% yield. 

MSz-M = 551 (API+), 549 (API-) 

Example E7.1 

2^(2,6-dichlorophenyl)-4-(3-[4'-cyanobenzyloxy]phenyi)-5-(2- 
20 methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E7. 1 ) 

Example E7.2 

2-(2,6-dichloro-4-hydro^henyl)-4-(3-[4'-c7anoben2yloxy]phenyl)-5-(2- 
meth)dthio-pyrimidin-4-yl)-N-hydroxy-imidazole (E7.2) 



Example E7.3 
25 2-(2>6-dicWoro-4-hydroxyme^ 

methylthiopyrimidin-4->d)-N-hydroxy-imida2ole (E7.3) 
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Example E7.4 

2-(2,6-dicMoro-4-(2-hydroxye^ 

(2-methyIthiopyrimidin-4-yl)-N^ (E7.4) 

An analogous reaction to that described in example El. 1, but starting with D7 and 
5 A12 gave E7.4 in 84% yield. 

MS: M = 620 (API+), 618 (API-) 

Fratn ple E8.1 

2-(2,6-dichlorophenyl)-4-(3-[4'-chlorobenzyloxy]phenyl)-5-(2- 
methylthiopyrimidin-4-yl)-N-hyd^o3cy-imidazole (E8.1) 

10 An analogous reaction to that described in example El. 1, but starting with D8 gave 
E8.1in 99% yield. 

MS: M = 571 (API+), 569 (API-) 

Example E8.2 

2- (2,6-dicMoro-4-hydroxyphenyl) -4- (3- [4'-chlorobenzyloxy] phenyl)- 5- (2- 
15 methylthio-pyriinidjji-4-yl)-N-hydroxy-imida2ole (E8.2) 

An analogous reaction to that described in example ELI, but starting with D8 and 
Al gave E8.2 in 99% yield. 

MS: M = 587 (API+), 585 (API-) 

Example E8.3 

20 2-(2 > 6-dichloro-4-hydroxymethylphenyl)-4-(3-[4 / -chlorobenzyloxy]phenyl)-5-(2- 
meth)dtWopyrimidin-4-yl)-N-hydroxy-imida2ole (E8.3) 

Example E9.1 

2-(2,6-dichlorophenyl)-4-(3-[4 / -methoxybenzyloxy]phenyl)-5-(2- 
methylthiopyrinddin-4-yl)-N-hydroxy-imidazole (E9. 1 ) 
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BxampleE9.2 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-[4 , -methdxybenz>doxy] phenyl)-5-(2- 
methylthio-pyrimidin-4-yl)-N-hydroxy-imidazole (E9.2) 

Example E9.3 

2-(2,6-dichloro-4-hydroxymethyiphenyty^ 
(2-methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E9.3) 

Example E10.1 

2K2,6*dicUorophenyl)-4-(3-aUyloxyphen^ 
hydroxy-imidazole (E10.1) 

An analogous reaction to that described in example El.l, but starting with D10 
gaveE10.1in94% yield. 

MS: M = 485 (API+), 483 (API-) 

Example El 0.2 

2- (2,6-dichloro-4^hydroxyphenyl) -4- (3-allyloxyphenyl) - 5- ( 2- 
methylthiopyrimidin-4-yl)-N-hydroxy-iinidazole (E10.2) 

Example E10.3 

2-(2,6-dichloro-4-hydroxymethylphenyl)^^ 
pyrimidin-4-yl)-N-hydroxy-imidazole (E10.3) 

Example El 1.1 

2-(2,6-dicWorophenyi)-4-(4-dblorophenyl)-5-(2-methylthiopyrimidin-4-yl)-N- 
hydroxy-imidazole (El 1.1) 

An analogous reaction to that described in example ELI, but starting with Dll 
gave El 1.1 in 96% yield. 

MS: M = 465 (APR), 463 (API-) 

Example El 1.2 

2-(2,6-dichloro-44iydroxyphenyl)-4-(4-^ 
4-yl)-N-hydroxy-imidazole (El 1.2) 
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ExampleElL3 

2- (2,6-dicWoro-4-hydroxymeA^ 

methylthiopyrimidin-4-yl)-N-hydr^^ (El 1.3) 

Example E12.1 

2- (2,6-dichlorophenyl)-4- (4-fluorophenyl)- 5- (2-methylthiopyrimidin-4-)i)-N. 
hydroxy-imidazole (E12.1) 

Example E12.2 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-fluorophenyl)-5-(2-meth)dthiop 
4-yl)-N*hydroxy*imidazole (E12.2) 

Example E12.3 

2- (2,6-dichloro-4-hydroxymethylphenyl)-4- (4-fluorophenyl)-5- (2- 
methyltWopyrimidin-4-yl)-N-hydroxy-imidazole (E12.3) 

Example E13.1 

2-(2>6-cUchlorophenyl)-4-(4-cMoro-3-methoxyphe 
4-yi)=N-hydroxy-imidazole (E13.1) 

An analogous reaction to that described in example El.l, but starting with D13 
gave E13.1 in 88% yield. 

MS: M = 495 (API+), 493 (API-) 

Example E13.2 

2- (2,6-dicMoro-44iydroxyphenyl)-4- (4-chloro-3-methoxyphenyl)-5- (2- 
methylthio-pyrimidin-4-yl)-N-hydroxy-imidazole (El 3.2) 

Example E13.3 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(4-chloro-3-methoxyphenyl)-5-(2- 
methylthiopyrimidin-4-yl)-N-hydroxy-imida2ole (El 3.3) 
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Example E14.1 

2-(2,6-dichlorophenyl)-4-(3-benzyloxy-4-fluorophenyl)-5-(2- 
methylthiopyrimidin-4-yl)-N-hydroxy-imidarole (E14.1) 

An analogous reaction to that described in example El.l, but starting with D14 
gave E14.1 in 93% yield. 

MSl M = 553 (API+), 551 (API-) 

Example E14.2 

2-(2,6-dicMoro-4-hydrox)^henyl)-4-(3-te 
methyltluo-pyrimidin-4-yl)-N^ (E14.2) 

An analogous reaction to that described in example El.l, but starting with D14 and 
Al gave E14.2 in 95% yield. 

MS: M = 569 (API+), 567 (API-) 

Example El 4.3 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-benzyloxy-4-fluorophenyl)-5-(2- 
methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E14.3) 

An analogous reaction to that described in example El. J, but starting with D14 and 
A3 gaveE14.3. 

MS: M = 583 (API+), 581 (API-) 
Example El 5.1 

2-(2,6-dichlorophenyl)-4-(3-benzyloxy-4-methylphenyl)-5-(2- 
methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (El 5. 1 ) 

Example El 5. 2 

2-(2,6-dichloro-4-hydroxyphen)d)-4-(3-benzyloxy-4-methylphenyl)-5-(2- 
methylthio-pyrinudin-4-yl)-N-hydroxy-imidazole (El 5.2) 

An analogous reaction to that described in example El.l, but starting with D15 and 
Al gave E15.2 in 89% yield. 
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MSrM = 565 (API+), 563(API-) 
Example El 5,3 

2-(2,6-dicMoro-4-hydroxym^^ 

methylthiopyrimidin-4-yl)-N-hydro (E 1 5.3) 

An analogous reaction to that described in example El.l, but starting with D15 and 
A3 gave E15.3 in 99% yield. 

MS: M = 579 (API+), 577 (API-) 

Example E16.1 

2-(2,6-dicMofophenyl)-4-(3-methyltto 
N-hydroxy-imidazole (E16.1) 

An analogous reaction to that described in example El.l, but starting with D16 
gaveE16.1in 87% yield. 

MS: M = 475 (API+)> 473 (API-) 

Example El 6.2 

2-(2,6-dicMoro-4-hydroxyphenyl)-4-(3-methylthidphenyl)-5-(2- 
meth)4thiopyriinidin-4-yl)^N-hydroxy-imidazole (E16.2) 

Example El 6.3 

2- (2,6-dichloro-4-hydroxymethylphenyl) -4- (3-methylthiqphenyl)-5- (2- 
methylthio-pyrimidin-4-yl)-N-hydroxy-imidazole (E16.3) 

Example El 7.1 

2-(2,6-dichlorophenyl)-4-(3-trimethylsa)dacetylenylphenyl)-5-(2- 
meth>dthiopyrimidin-4-yl)-N-hydroxy-miidazole (E17. 1 ) 

An analogous reaction to that described in example El.l, but starting with D17 
gave E17.1in61%yield. 



MS: M = 525 (API+), 523 (API-) 
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ExampleE17.2 

2-(2,6-dichloro-44iydroxyphenyi)-^ 
methylthio-pyrimidin*4-yl)-N-h^ (El 7.2) 

Example El 73 
5 2-(2,6-dichloro-4-hydroxyme^ 

(2-methyltWopyrimidin-4-yl)-N-hydroxy-iinida2ole (E17.3) 

F Synthes is of the "2.6-dicMorophenvl-N-H imidazoles" 

Example Fl J 
10 2-(2,6-dicMorophenyl)-4-(3-brdm 
imidazole (Fl.l) 

78.1 g (130 mmol) El.l, 59.8 g (391 mmol) methyl bromoacetate and 181.6 ml (1.3 
mol) triethylamine were dissolved in 3.35 1 methanol and stirred at 60°C overnight 
After removal of the solvent in vacuo the residue was partitionated between ethyl 
15 acetate/water. The organic layer was dried over sodium sulphate evaporated to 
dryness an the residue was treated with diisopropyylether, filtered off and dried. 
Yield: 44.1 g (69%) Fl, m.p. 183-186°C. 

MS: M= 493 (ESI+), M = 491 (ESI-) 

'H-NMR (250 MHz, D r DMSO) :S = 2.18 (s, 3H, SCH 3 ), 7.43 (t, 1H, Ar-H), 7.5-7.8 
20 (m, 5H, Ar-H), 7.87 (s, 1H, 2-H-BrPh), 8.56 (d, 1H, 6-H-pyrimidine), 13.4 (s, 1H, 
OH). 

Example F1.2 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-brom 
4-yl)-N-H-imidazole (F1.2) 

25 1.34 g (3.0 mmol) El. 2 and 6.71 ml (38.0 mmol) triethyl phosphite in 57 ml dry 
dimethylformamide were stirred at 100°C for 2 h. After removal of all volatiles in 
vacuo, column chromatography of the residue on SiGel 
(dichloromethane/methanol 20: 1 ) returned Fl .2 in 70% yield. 



MS: M - 509 (API+), 507 (API-) 
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Example F1.3 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-bromophenyl)-5-(2* 
methylthiopyrimidin-4-yl)-N-H-imida2ole (F1.3) 

An analogous reaction to that described in example Fl.l, but starting with El.3 
gave FL3 in 74% yield. 

MS: M = 523 (API+), 521 (API-) 

Example F 1.4 

2-(2,6-dichloro-4-(2-methoxy-ethoxymethoxy)phenyl)-4-(3-bromophenyl)-5-(2- 
methyltWopyrimidin-4-yl)-N-H-imida2ole (F1.4) 

An analogous reaction to that described in example Fl.l, but starting with E1.4 
gaveFl.4 in 99% yield. 

MS:M = 597 (API+), 595 (API-) 

Example F2.1 

2-(2,6-dichlorophenyl)-4-(3-iodophenyl)-5-(2-m^ 
imidazole (F2.1) 

An analogous reaction to that described in example Fl.l, but starting with E2.1 
gave F2.1 in 99% yield. 

MS: M = 539 (API+), 537 (API-) 

Example F2.2 

2-(2,6-dicMoro-4-hydroxyphenyl)-4-(34^ 
yl)-N-H-imidazole.(F2.2) 

An analogous reaction to that described in example Fl.l, but starting with E2.2 
gave F2.2 in 58% yield. 



MS:M = 555 (API+), 553 (API-) 
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Example F2.3 

2-(2 > 6-dicUoro-4-hydroxymethylphenyl)-4-(3-iodophenyl)-5-(2- 
meth)dthiopyrimidin-4-yl)-N-H-imida2ole (F2.3) 

An analogous reaction to that described in example FL1» but starting with E2.3 
gave F2.3 in 56% yield. 

MSl M = 569 (API+), 567 (API-) 

ExampleF3.1 

2-(2,6«dichlorophenyl)-4-(3-chlorophen^ 
imidazole (F3.1) 

An analogous reaction to that described in example Fl.l, but starting with E3.1 
gave F3.1 in 64% yield. 

MS:M = 449 (API+), 447 (API-) 

Example F3.2 

2-(2,6-dicMoro-4-hydroxyphenyl)-4-(3- 
4-yl)-N-H-imidazole (F3.2) 

Example F3.3 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-chlorophenyl)-5-(2- 
methylthiopyrimidin-4-yl)-N-H-imidazole (F3.3) 

An analogous reaction to that described in example Fl.l, but starting with E3.3 
gave F3.3 in 98% yield. 

MS: M = 479 (API+), 477 (API-) 

Example F4.1 

2-(2,6-dicMorophenyl)-4-(3-benzyloxyphenyl)-5-(2-methylthiopyrimi 
H-imidazole (F4.1) 

An analogous reaction to that described in example Fl.2, but starting with E4.1 
gave F4.1 in 76% yield* 
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MS: M = 519 (API+), 517 (API-) 
Example F4.2 

2-(2,6-dichloro-4^hydroxyphenyl)-4-(3-benzyloxyphenyl)-5-(2- 
methylthiopyrimidin-4-yl)-N-H-iinidazole (F4.2) 

5 An analogous reaction to that described in example Fl.l, but starting with E4.2 
gave F4.2 in 42% yield. As a byproduct 34% F4.4 was obtained. 

MS: M = 535 (API+), 533 (API-) 

Example F4.3 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-benzyloxyphenyl)-5-(2- 
10 methylthiopyrimidin-4-yl)-N-H-imidazole (F4.3) 

An analogous reaction to that described in example F1.2, but starting with E4.3 
gave F4.3 in 63% yield. 

MS: M = 549 (API+), 547 (API-) 

Example F4.4 
15 2-(2 ? 6-dicMoro-4-[methoxycarbonylme&^ 

(2-methylthio-pyrimidin-4-yl)-N-H-imidazole (F4.4) 

An analogous reaction to that described in example Fl.l, but starting with E4.4 
gave F4.4 in 79% yield. Starting with E4.5 also returned F4.4 (trans-esterification in 
methanol) in 81% yield. 

20 MSlM = 607 (API+), 605 (API-) 

Example F4.5 

2-(2,6-dichloro-4-(2-hydroxyethoxy)phenyl)-4-(3-benzyloxyphenyl)-5-(2- 
methylthio-pyrinudin-4-yl)-N-H-iinida2ole (F4.5) 

To a solution of 3.96 g (6.5 mmol) F4.4 in 70 ml dry THF 3.59 ml lithium alanate (1 
25 M in toluene) was added at 0°C. The reaction was monitored by HPLC and stopped 
by adding a few drops of water. After removal of the solvent the residue was 
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purified by column chromatography on SiGel (ethyl acetate) to yield 3.40 g (90%) 
F4.5 as a light yellow oil, that solidifies on standing. 

MS: M = 579 (API+), 577 (API-) 

Example F4.6 

5 2- (2,6-dichloro-4-(2-carboxymethoxy)phen)d)-4- (3-benzyloxyphenyl)-5-(2- 
methylthio-pyrimidin-4-yl)-N-H-imidazole (F4.6) 

To a solution of 676 mg (1.1 mmol) F4.4 in 20 ml methanol was added a solution of 
125 mg (2.2 mmol) KOH in water. After stirring for 30 minutes 100|i glacial acid 
was added. The mixture was treated further without purification (example G4.6) 
10 assuming 100% yield. 

MSiM = 591(ESI-) 

Example F4.7 

(rac) -2- (2,6-dichloro-4- (2,2-dimethyl- [1,3] -dioxolan e- 4-ylmethoxy )phenyl) -4-(3- 
ben2yloxyphenyl)-5-(2-methydtluopyrimidin-4-yl)-N-H-inu (F4J) 

15 Example F4.7.1 

(R)-2-(2,6-dichloro-4-(2,2-dimethyl-[l,3]-dioxolane-4-yImethoxy)phenyl)-4-(3- 
benzyloxyphenyl)-5-(2-methylthiopyrimidin-4-)d)-N-H-iim (F4.7. 1 ) 

Example F4.7.2 

(S)-2- (2,6-dichloro-4-(2,2-dimethyl- [ 1 ,3 ] -dioxolane-4-ylmethoxy)phenyl)-4- (3- 
20 benzyloxyphenyl)-5-(2-methylthiopyrijm (F4.7.2) 

Example F4.8 

(rac)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzyloxyphen)d)-5- 
(2-methyltWo-pyrimidin-4-yl)-N-H-imida2ole (F4.8) 



Example F4.8.1 

25 (R)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzyloxyphenyl)-5- 
(2-methylthio-pyrimidin-4-yl)-N-H-imidazole (F4.8.1) 
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An analogous reaction to that described in example Fl.l, but starting with E4.7.1 
gave F4.8.1 in 78% yield. 

* 

M&M = 609 (API+), 607 (API-) 

Example F4.8.2 
5 (S)-2-(2,6-dicMoro-4-(2,3-dihydroxypropo^^ 

(2-methylthio-pyrimidin-4-yl)-N-H-imidazole (F4.8.2) 

An analogous reaction to that described in example Fl.l* but starting with E4.7.2 
gave F4.8.2 in 70% yield. 

MS:M = 609 (API+), 607 (API-) 

10 Example F4.9 

2-(2,6-dichloro-4-(dimethylphoshinoylmethoxy^ 
5- (2*methylthio-pyrimi^ 

An analogous reaction to that described in example Fl.l, but starting with E4.8 
gave F4.9 in 72% yield. 

15 MS: M = 625 (API+), 623 (API-) 

Example F4. 10 

2-(2,6-didllofo-4-methyllhiophenyi) 
methylthiopyrimidin-4-yl)-N-H-iniidazok (F4. 10) 

Example F4. 11 

20 2- (2,6-dichloro-4-methanesulfinylphenyl)-4- (3-benzyloxyphenyl)-5- (2- 
methylthio-pyrimidin-4-yl)-N-H-imidazole (F4.ll) 

An analogous reaction to that described in example Fl.l, but starting with E4.10 
gaVeF4.11in98% yield. 

MSi M = 581 (API+), 579 (API-) 
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Bxample F4.12 

2-(2,6-dicMoro-4-methanesulfo 
methylthio-pyrinudin-4-y^^ (F4.12) 

Example F4.13 

5 2-(2,6-dicWoro-4-qranomethyloxyphenyl)-4-(3-ben2yloxyphen^ 
methyltWo-pyrimidin-4-)d)-N-H-imida2ole (F4.13) 

An analogous reaction to that described in example Fl.l, but starting with E4.12 
gave F4.13 in 72% yield. 

MS: M = 574 (API-*-), 572 (API-) 

10 Example F4.14 

2-(2,6-dicUoro-4-(N-morpholino)methylphenyl)-4-(3-benzyloxyphenyl)^5-(2- 
methylthiopyrimidin-4-yl)-N-M-imidazole (F4. 13) 

Example F4. 15 

2-(2,6-dichloro-4-ethoxycarbonylmethylthiomethylphenyl)-4-(3- 
15 benzyloxyphenyl)-5-(2-methyltWopym (F4.15) 

Example F4. 16 

2-(2,6-dichloro-4-hydroxyethylthiomethylphenyl)-4-(3-benzyloxyphenyl) 
methylthi6pyrimidin-4-yl)-N-H-imida2ole (F4.16) 

Example F4.17 

20 2- (2 ,6-dichloro-4- (N-morpholinoethylaminomethyl)phenyl)-4- (3- 

benzyloxj^henyl)-5-(2-methylthiopyr^ (F4.17) 

Example F4.18 

2-(2,6-dichloro-4-[2«(tert-butyldimethyl^^ 
oxymethyi)-ethoxy]-phenyl)-4-(3-benzylo^ 
25 yl)-N-H-imidazole (F4.18) 

An analogous reaction to that described in example Fl.l, but starting with E4.17 
gave F4.18 in 27% yield. 
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MS:M = 837 (API+) 
Example F4.19 

2-(2,6-dicMoro-4-[3-(tert-butyid^ 

oxymethyl)-propoxy] -phenyi)-4- (3-benzyloxyphenyl)-5- (2-methyltMopyrimidin- 
5 4-yl)-N-H-imidazole(F4.19) 

Example F5.1 

2-(2,6-dicWdrophenyl)-4-(3-hydro^ 
H-imidazole (F5.1) 

Example F5.2 

10 2-(2,6^dichloro-4-hydroxyphenyl)-4^(3-hydroxyphenyl)-5-(2^ 
methyithiopyrinudin-4-yl)-N-H-imida2ole (F5.2) 

Example F5.3 

2-(2,6-dicMoro-4-hydroxymethy^ 
pyrimidin-4-yl)-N-H-imida2oIe (F5.3) 

15 An analogous reaction to that described in example FL1, but starting with E5.3 
gave F5.3 in 55% yield. 

MS: M = 459 (API+), 457 (API-) 

Example F6.1 

2- (2,6-dichlbrophenyl>4- (3-methoxymethdxyphenyl)--5- (2-methyithiopyrimidin- 
20 4-yl)-N-H-imidazole (F6.1) 

An analogous reaction to that described in example F1.2, but starting with E6.1 
gaveF6.1 in 93% yield. 

MS: M = 473 (API-h), 471 (API-) 



Example F6.2 

25 2-(2,6-dicMoro-4-hydroxyphenyl)-4-(3-methoxymethoxyphenyl)-5-(2- 
methylthio-pyrimidin-4-yl)-N-H-imidazole (F6.2) 
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An analogous reaction to that described in example F LI, but starting with E6.2 
gave F6.2 in 58% yield. 

MS:M = 489 (API+), 487 (API-) 

Example_F6.3 

2-(2,6-dicMoro-4-hydroxymethylphenyl)«4-(3-me&^ 
meth)4thiopyrimidin-4-yl)-N-H-imidazole (F6.3) 

An analogous reaction to that described in example FLI, but starting with E6.3 
gave F6.3 in 44% yield. 

MS: M = 503 (API+), 50 1 (API-) 

Example F6.4 

2- (2,6-dichloro-4- [methoxycarbonylmethoxy] phenyl)-4- (3- 
methoxymethoxyphenyl)-5- (2.methylthio-pynmid^^ (F6.4) 

An analogous reaction to that described in example FLI, but starting with E6.5 
gave F6.4 in 80% yield, (trans-esterification in methanol) 

MS:M = 561 (API+), 559 (API-) 

Example F6.5 

2-(2,6-dichldro-4-(2-hydroxyetfioxy)phenyl)-4-(3-methoxym 
methyithio^ (F63) 

An analogous reaction to that described in example F4.5, but starting with F6.4 gave 
F6.5 in 70% yield. 



MS:M = 533 (API+), 531 (API-) 
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Example F6 j6 

2- (2,6-dicHoro-4- (2- carboxyme^^ 
(2-methylthio-pyrimidin-4-yi)-N-H-imidazole (F6.6) 

An analogous reaction to that described in example F4.6, but starting with F6.4 
5 yielded F6.6. The crude product was used (example G6.6) without further 
purification assuming 100% yield. 

MS: M = 547 (API+), 545 (API-) 

Example F6.7 

(rac)-2-(2,6-diddoro-4-(2,2-dimethyH^ 
10 methoxymethoxyphenyl)-5-(2-methyl^ 

Example F6.7.1 

(R)-2-(2,6-dichloro-4-(2,2-dimeth^ 

methoxymethoxyphenyl)-5- (2-meth)dthiopyrimidin-4-yl)-N-H-iinida2oIe (F6.7. 1 ) 

Example F6.7.2 
15 (S)-2-(2,6-dicMoro-4-(2,2-dm^ 

methoxymethoxyphenyI)-5-(2-methylt^ (F6.7.2) 

Example F6.8 

2-(2 > 6-di<Word-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-methoxymethoxyp 
5-(2-methyl^o-pyrimidin-4-yl)-N-H-imidazole (F6.8) 

20 Example F6.8.1 

(R)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3- 

methoxymethoxyphenyl)-5-(2-methylthio-pyrimidin-4-yl)-N-H-in^ 

(F6.8.1) 

Example F6.8.2 

25 (S)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3- 

methoxymethoxyphen>i)-5-(2-methyithio-pyrimidin-4-yl)-N-^ 
(F6.8.2) 
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Example F6.9 

2- (2,6-dichloro-4- (dimethylphoshinoylmethoxy)phenyl)-4-(3- 
methoxymethoxyphenyl)-5- (2-meth)dthio-pyiinudin-4-yl)-N-H-imidazole (F6.9) 

An analogous reaction to that described in example Fl.l, but starting with E6.8 
5 gave F6.9 in 62% yield. 

MS: M = 579 (API+), 577 (API-) 

Example F6.10 

2- (2^6-dichloro-4-methanesulfinylphenyl)-4- (3-methoxymethoxyphenyl)-5-(2* 
methylthio-pyrimidin-4-yl)-N-H-imidazole (F6.10) 

10 An analogous reaction to that described in example Fl.l, but starting with E6.9 
gave F6.10 in 66% yield. 

MS: M = 535 (API+), 533 (API-) 

Example F7.1 

2-(2,6-cUchlorophenyl)-4-(3-[4'-cyanoben5cyloxy]phenyl)-5-(2- 
1 5 methylthiopyrinudin-4-yl)-N-H-imidazole (F7. 1 ) 

Example F7.2 

2-(2»6-dichloro-4-hydroxyphenyl)-4-(3-[4 / -cyanoben2yloxy]phenyl)-5-(2- 
methylthid-pyrimidin-4-yl)-N-H-imidazole (F7.2) 

Example F7.3 

20 2-(2,6-dicWoro-4-hydroxymethylphenyl)-4-(3-[4'-cyanobenzyloxy]phenyl)-5-(2- 
methylthiopyrimidin-4-y|)-N-H-imidazole (F7.3) 

Example F7.4 

2- (2,6-dichloro-4- (2-hydroxyethoxy)phenyl)-4- (3- [4 / -cyanobenzyloxy]phenyl)-5- 
(2-methylthiopyrimidin-4-yl)-N-H-imidazole (F7.4) 

25 An analogous reaction to that described in example Fl.l, but starting with E7.4 
gave F7.4 in 62% yield. 
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M&M = 604 (API+), 602 (API-) 
Example F8.1 

2-(2 > 6-dicMorophenyl)-4-(3-[4 / -cMorobenzyloxy]phenyl)-5-(2- 
methylthiopyrimidin-4-yl) -N-H-imidazok (F8. 1 ) 

5 An analogous reaction to that described in ©cample F1.2, but starting with E8.1 
gaveF8.1 in 59% yield. 

MSl M = 555 (API+), 553 (API-) 

Example F8.2 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-[4 / -chlorobenzyloxy]phenyl)-5-(2- 
10 meth)dthiopyrimidin-4-yl)-N-H-imidazole (F8.2) 

An analogous reaction to that described in example F1.2, but starting with E8.2 
gaveF8.2 in 63% yield. 

MS:M = 569 (API-) 

Example F8.3 

15 2-(2 > 6-dicUoro-4-hydrox)inethylphenyl)-4-(3-[4'-chlorobenzyloxy]phenyl)-5-(2- 
methylthiopyrimidin-4-)d)-N-H-imidazole (F8.3) 

Example F9.1 

2-(2,6-dicUorophenyl)-4-(3-[4'-methoxybenzyloxy]phe 
methylthiopyrimidi^ (F9.1) 

20 Example F9.2 

2-(2 l 6-dicMoro-4-hydroxyphenylM^^ phenyl)-5-(2- 
methyltWo-pyrimidin-4-yl)-N-H-imidazole (F9.2) 

Example F9,3 

2-(2,6-dichloro-4-hydroxymeth)dphen)d)-4-(3-[4 / -methoxybenzyloxy]phenyl)-5- 
25 (2-me%lthiopyrimidin-4-yl)-N-H-imidazole (F9.3) 
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Example F10.1 

2-(2,6-dicMorophenyl)-4-(3-allyloxyphen^ 
H-imidazole (F10.1) 

An analogous reaction to that described in example F1.2, but starting with E10.1 
gave F10.1 in 86% yield. 

MS: M = 469 (API+), 467 (API-) 

Example F10.2 

2-(2 > 6-dichlorp-4-hydroxyphenyl)-4-(3-allyloxyphenyl)-5-(2- 
methylthiopyrimidin-4-yd)-N-H-imidazole (E10.2) 

Example F10.3 

2-(2,6-dichloro-4-hydroxymethyiphenyl)-4-(3-aUyloxyphenyl)-5-(2-methyltW 
pyrimidin-4-yl)-N-H-imidazole (F10.3) 

Example Fl 1.1 

2-(2>6-dicMorophenyi)-4-(4-cMorophenyl^ 
imidazole (Fll.l) 

An analogous reaction to that described in example FL2, but starting with El 1.1 
gave Fll.l in 80% yield. 

MS: M = 449 (API+), 447 (API-) 

Example F 11. 2 

2-(2,6-dicUoro-4-hydroxyphenyl)-4-(4-cM^ 
4-yl)-N-H-imidazole (Fll.2) 

Example F11.3 

2-(2 > 6-dichloro-4-hydroxymethylphenyl)-4-(4-chlorophenyl)-5-(2- 
methylthiopyrimidin-4-yl)-N-H-imidazole (Fl 1.3) 

An analogous reaction to that described in example Fl.l, but starting with El 1.3 
gaveF11.3in33% yield. 
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MS: M = 479 (API+), 477 (API-) 
Example F12.1 

2-(2,6-dicMorophenyl)-4-(4-fluorophenyl)-5-^^ 
imidazole (F12.1) 

5 Example F12.2 

2-(2,6-dicMoro-4-hydroxyphenyl)-4-(4-fluoro^ 
4-yD-N-H-inxidazole (F12.2) 

Example P12.3 

2-(2,6-dicWoro-4-hydroxymethylphenyl)-4-(4-fluorophenyl)-5-(2- 
10 methylthiopyrimid^ (F12.3) 

Example F13.1 

2-(2,6-dichlorophenyl)-4-(4-diloro-3-methoxyphenyl^^ 
4-yl)-N-H-imidazole (F13.1) 

An analogous reaction to that described in example F1.2, but starting with E13.1 
15 gave F13.1 in 81% yield. 

MS: M = 479 (API+), 477 (API-) 

Example F13.2 

2-(2,6-dicUoro-4-hydroxyphenyl)-4-(4-chloro-3-methoxyphenyl)-5-(2- 
methyltWo-pyrimidin-4-yl)-N-H-imidazole (F 13.2) 

20 Example F13.3 

2-(2 > 6-dicUoro-4-hydroxymethylphenyl)-4-(4-cMoro-3-methoxyphen)d)-5-(2- 
methylthiopyrimidin-4-yl)-N-H-imidazole (F13.3) 

Example F14J 

2-(2,6-dichlorophenyl)-4-(3-benzyloxy-4-fluorophenyl)-5-(2- 
25 methylthiopyrimidin-4-yl)-N-H-iinidazole (F14.1) 

An analogous reaction to that described in example Fl.l, but starting with E14.1 
gave F14.1 in 87% yield. 
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MS: M = 537 (API+), 535 (API-) 
Example F14.2 

2-(2,6-dichloro-4-hydroxyphenyi)-4-(3-be 
methylthiopyrimidin-4-yl)-N-H-iniida2ole (F 1 4.2) 

An analogous reaction to that described in example F1.1, but starting with E14.2 
gaveF14.2 in 59% yield. 

MS: M = 553 (API+)> 551 (API-) 

Example F14.3 

2-(2,6-dicMoro-4-hydrox)raethyfc^ 
methylthiopyrimidin-4-yl)-N-H-imidazole (F 1 4.3) 

An analogous reaction to that described in example Fl.l, but starting with E14.3 
gave F14.3 in 65% yield. 

MS: M = 567 (API+), 565 (API-) 

ExampleF15.1 

2-(2,6-dichlorophenyl)-4-(3-benzyloxy-4-methylphenyl)-5-(2- 
methylthiopyrimidin-4-yl)-N-H-imida2ole (F15.1) 

Example F15.2 

2-(2 > 6-dichloro-4-hydroxyphenyl)-4-(3-benzyloxy-4-methylphenyl)-5-(2- 
methylthiopyrimidin-4-yI)-N-H^imida2ole (F15.2) 

An analogous reaction to that described in example Fl.l, but starting with E15.2 
gave F15.2in87%yield. 



MSi M = 549 (API+), 547 (API-) 
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BxampleF15.3 

2-(2,6-dicMoro-4-hydroxym^ 
methyitWopyrimidin-4-yl)-N-H-inud^ (F15.3) 

An analogous reaction to that described in example Fl.l, but starting with El 5.3 
5 gave F15.3 in 83% yield. 

MS: M = 563 (API+), 561 (API-) 

Example F16.1 

2-(2,6-dichlorophenyl)-4-(3-methyltWophen^ 
N-H-imidazole (F16.1) 

10 Example F16.2 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-methylthiophenyl)-5-(2- 
methylthiopyrimidin-4-yl)-N-H-imidazole (F16.2) 

Example F16.3 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-methylthiophenyl)-5-(2- 
15 methylthio-pyrimidin-4-)i)-N-H-imida2ole (F16.3) 

Example Fl 7.1 

2-(2,6-dicMorophenyl)-4-(3-acetylenylphenyl)-5-(2-methylthiop 
H-imidazole (F17.1) 

An analogous reaction to that described in example Fl.l, but starting with El 7.1 
20 gave F17.1 in 99% yield. 

MS: M == 437 (API+), 435 (API-) 

Example F17.2 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-acetylenylphenyl)-5-(2- 
methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (F17.2) 

25 Example F 17.3 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-acetylenylphen)d)-5-(2-methyltW 
pyrimidin-4-yi)-N-hydroxy-imidazole (F17.3) 
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G Synthesis of the a 2,6-dichloropheny1-N-H-imidazole sulfones" (and 
sulfoxides) 

Example Gl.l 

2- (2,6-dichlorophenyl)-4- (3-bromophenyl)-5- (2-methanesulfon j4pyriraidin-4-yl)- 
N-H-imidazole (GL1) 

To a solution of 44.3 g (90.0 mmol) Fl.l in 2.15 1 methanol was added a solution of 
116.2 g (189 mmol) oxone™ in 1.7 1 water. After stirring 5 hours at room 
temperature the methanol was distilled off an the residue taken up with ethyl 
acetate, washed with saturated aqueous sodium hydrogencarbonate, dried over 
sodium sulphate and evaporated to dryness. Chromatography of the residue on 
SiGel (n-heptane/ethyl acetate gradient 3:1 to 1:1) yielded 34.1 g (72%) Gl.l, m.p. 
231-233°C. 

MS: M = 525 (ESI+), M = 523 (ESI-). 

*H-NMR (250 MHz, CDC10 : main tautomer (57%) 8 = 3.35 (s, 3H, CH 3 ), 7.3 -7.7 
(m, 6H, Ar-H), 7.84 (t, 1H, 2-H-Br-Ph), 8.64 (d, 1H, 6-H-pyrimidine), 11.2 (s, 1H, 
NH). 

2 nd tautomer (43%) 5 = 2.92 (s, 3H, CH 3 ), 73 -7.7 (m, 5H, Ar-H), 7.74 (t, 1H, 2- 
H-Br-Ph), 8.23 (d, 1H, 5-H-pyrimidine), 8.81 (d, 1H, 6-H-pyrimidine), 10.4 (s, 1H, 
NH). 

Example G 1.2 

2-(2,6-dichlord-4-hydroxyphenyl)-4-(3-bromophenyl)-5-(2- 
methanesulfon)dpyiimidin-4-yl)-N-H-iiiuda2ole (G1.2) 

An analogous reaction to that described in example Gl.l, but starting with F1.2 
gave G1.2 in 70% yield. 



MS: M = 541 (API+), 539 (API-) 
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Example G1.3 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4^^ 
methanesulfonyl-pyriinidm (G1.3) 

An analogous reaction to that described in example Gl.l, but starting with F1.3 
gave G 1.3 in 7% yield. 

MS:M = 555 (API+), 553 (API-) 

Example G1.4 

2-(2,6-dichloro-4-(2-methoxy-ethoxymethoxy)phenyl)-4-(3-bromophenyl)-5-(2- 
methanesulfon>ipyrimidyin-4-yl)-N-H-imidazole (G 1 .4) 

An analogous reaction to that described in example Gl.l, but starting with PI. 4 
gave G1.4 in 86% yield. 

MS: M = 629 (API+), 627 (API-) 

Example G2.1 

2-(2,6-dichlorophenyl)-4-(3-iodophen)d)-5-(2-methanesvilfonylpyrimidin-4-)d)- 
N-H-imidazole(G2.1) 

An analogous reaction to that described in example Gl.l, but starting with F2.1 
gave G2.1 in4% yield. 

MS:M = 571 (API+), 569 (API-) 

Example G2.2 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-iodophenyl)-5-(2- 
methanesulfonylpyrimidin-4-yl)-N-H-imidazole (G2.2) 

An analogous reaction to that described in example Gl.l, but starting with F2.2 
gave G2.2 in 40% yield. 



MS: M = 587 (API+), 585 (API-) 
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Example G2.3 

2-(2 > 6-<UcMoro-4-hydroxymethylphenyl)-4-(3-iodophenyl) 
pyrimidin-4-yl)-N-H-imidazole (G2.3) 

An analogous reaction to that described in example Gl.l, but starting with F2.3 
gave G2.3 in 88% yield. 

MS: M = 601 (API+), 599 (API-) 

Example G3.1 

2-(2,6-dicMorophenyl)-4-(3-cMorophenyl)-5- 
N-H-imidazole (G3.1) 

An analogous reaction to that described in example Gl.l, but starting with F3.1 
gaveG3.1 in 89% yield. 

MS: M = 481 (API+), 479 (API-) 

Example G3.2 

2- (2,6-dichloro-4-hydroxyphenyl)-4- (3-chlorophenyl)-5- (2- 
methanesulfonylpyrimidin-4-yl)-N-H-imidazole (G3.2) 

Example G3.3 

2-(2 J 6-dicMoro-4-hydroxymetiiylphenyl)-4-(3-cMorophenyl)-5-(2- 
methaiies\ilfonyI-pyrimidin-4-yl)-N-H-imidazole (G3.3) 

An analogous reaction to that described in example Gl.l, but starting with F3.3 
gave G3.3 in 62% yield. 

MS: M = 51 1 (APR), 509 (API-) 

Example G4.1 

2-(2,6-dicUorophenyl)-4-(3-benzyloxyphen^ 
yl)-N-H-imidazole (G4.1) 

An analogous reaction to that described in example Gl.l, but starting with F4.1 
gave G4.1 in 73% yield. 
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MS: M = 551 (API+), 549 (API-) 
Example G4.2 

2-(2,6-dicUoro-4-hydroxyphenyl)-4-(3-benzyloxyphen)d)-5-(2-meth 
pyrimidin-4-)i)-N-H-imidazole (G4.2) 

5 An analogous reaction to that described in example Gl.l, but starting with F4.2 
gave G4.2in91%yield. 

MS: M = 567 (API+), 565 (API-) 

Example G4.3 

2-(2,6-dicUoro-4-hydroxymethylphenyl)-4-(3-benzyloxyphenyl)-5-(2- 
10 methanesulfonyl-pyrimidin-4-yl)-N-H-imidaz (G4.3) 

An analogous reaction to that described in example Gl.l, but starting with F4.3 
gave G4.3 in 24% yield. 

MS: M = 581 (API+), 579 (API-) 

Example G4.4 

15 2-(2,6-dicMoro-4-[methoxyc^ibon)dmethoxy]phenyl)-4-(3-benzyloxyphenyl)-5- 
(2-methanesulfonyl-pyrimidin-4-yl)-N-H-iniidazoIe (G4.4) 

Example G4.5 

2-(2,6-dichloro-4-(2-hydroxyethoxy)phenyl)-4-(3-benzyloxyphenyl)-5-(2- 
methane-sulfonylpyrimidin-4-yl)-N-H-imidazole (G4.5) 

20 An analogous reaction to that described in example Gl.l, but starting with F4.5 
gave G4.5 in 94% yield. 



MS: M = 611 (API+), 609 (API-) 
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Example G4.6 

2- (2,6-dicMoro-4- (2-carboxyme^ 
methane-sulfonylpyrimidin-4-yl)-N-H-imida2ole (G4.6) 

An analogous reaction to that described in example Gl.l, but starting with F4.6 
gave G4.6 in 79% yield. 

MS: M = 625 (API+), 623 (API-) 

Example G4.7 

(rac)-2-(2,6-dicMoro-4~(2,2-dimethyl- [1 ,3] -dioxolane-4-yimethoxy)phenyl)-4-(3- 
benzyloxyphenyl)-5-(2-methanesulfo^ (G4.7) 

Example G4.7.1 

(R)-2-(2,6-dicMoro-4-(2,2-dimethyl-[l,3^ 

benzyloxyphenyl)-5-(2-methanesulfo^ (G4.7.1) 
Example G4-7.2 

(S)-2-(2,6-dichloro-4-(2,2-dimethyH^ 

benzyloxyphenyl)-5-(2-methanesulfo^ (G4.7.2) 
Example G4.8 

2-(2,6-dichloro-4-(23-dihydroxypropo^^ 
methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole (G4.8) 

Example G4.8.1 

(R)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzyloxyphen>4)-5^ 
(2-methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole (G4.8.1 ) 

An analogous reaction to that described in example Gl.l, but starting with F4.8.1 
gave G4.8.1 in 99% yield. 



MS: M = 641 (API-h), 639 (API-) 
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ExampleG4.8.2 

(S)-2-(2,6-dichloro-4-(2,3-dihydroxypropo^ 
(2-methanesulfonyl-pyrimi^ (G4.8.2) 

An analogous reaction to that described in example Gl.l, but starting with F4.8.2 
5 gave G4.8.2 in 90% yield. 

MS: M = 641 (API+), 639 (API-) 

Example G4.9 

2- (2,6-dichloro-4- (dimethylphoshinoylmethoxy)phenyl) -4- (3-ben2yloxyphen)d)- 
5-(2-methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole (G4.9) 

10 An analogous reaction to that described in example Gl.l, but starting with F4.9 
gave G4.9 in 91% yield. 

MS: M = 657 (API+), 655 (API-) 

Example G4.10 

2-(2,6-dicWoro-4-methylthiophenyl)-4-(3-benzyloxyphenyl)-5-(2- 
15 methanesulfinyl-pyrimidin-4-yl)^N-H-imidazole (G4.10) 

Example G4.ll 

2- (2,6-dichloro-4-methanesulfinylphenyl)-4- (3-benzyloxyphenyl)-5- (2- 
methanesulfinylpyriniidin-4-yl)-N-H-imidazole (G4.1 1) 

To a -40°C solution of 400 mg (0.7 mmol) F4.ll in 6 ml dichloromethane/ethyl 
20 acetate (1:1) 216 mg (0.7 mmol) MCPBA were added. After 2 hours at -40°C the 
mixture was allowed to warm up to room temperature. The solution was washed 
with water/ethyl acetate, dried over sodium sulphate and evaporated. Column 
chromatography of the residue returned 180 mg (44%) G4.ll. 

MSi M = 597 (API+), 595 (API-) 



25 



Example G4.12 

2-(2,6-di<Woro-4-methanesulfonylphen^^ 
methanesidfonyl-pyrimidin-4-yl)-N-H-imidazole (G4.12) 
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Example G4.13 

2-(2,6-didiloro-4-cyanomethyloxyphen^ 
methan^ulfonylpyrixxudin (G4.13) 

An analogous reaction to that described in example Gl.l, but starting with F4.13 
gave G4.13 in 79% yield. 

MS:M = 606 (API+), 604 (API-) 

Example G4.14 

2-(2,6-dicMoro-4-(N-moipholino)methylphenyl)-4-(3-ben2yloxyphenyl)-5-(2- 
methylthiopyriinidin-4-yi)-N-H-imida2ole (G4.14) 

Example G4.15 

2-(2,6-dichloro-4-ethoxycarbonylmethylthiomethylphenyl)-4-(3- 
benzyldkyphenyl)^ (G4.15) 

Example G4>16 

2-(2,6-dicHoro-4-hydroxyethyltM^ 
methylthiopyrimidin-4-yl)-N-H-imidazole (G4.16) 

Example G4.17 

2- (2,6-dichloro-4- (N-morpholinoethylaminomethyl)phenyl)-4- (3- 
benzyloxyphenyl)-5-(2-methane-sulfonylpyrimidin-4-yl)-N-H-imidazole (G4.17) 

- 

Example G4.18 

2-(2,6-dichloro-4-(2-hydroxy-l-hydroxymethyl-ethoxy]-phenyl)-4-(3- 
ben2^1oxypheriyl)-5-(2-methanesulfonylpyrimidin-4-yl)-N (G4.18) 

An analogous reaction to that described in example Gl.l, but starting with F4.18 
gave G4.18 in 82% yield. 



MS:M = 641 (API+) 
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2-(2,6-dichloro-4-[3-(tert-bu^^ 
butyldimethyisUanyid^-me^^^ 

methanesulfon)dp)Timidin-4-yi)-N-H-imi (G4.19) 

5 Example G5.1 

2-(2,6-dichlorophenyi)-4-(3-hydroxyphenyi)-^^ 
yl)-N-H-imidazole (G5.1) 

Example G5.2 

2-(2,6*dicWoro-4-hydr6xyphenyl)-4-(3-hydroxyphenyl)-5-(2- 
10 methanesulfonylpyrimidin-4-yl)-N-H-imida2ole (G5.2) 

Example G5.3 

2-(2,6-dicUoro-4-hydroxymethylphenyi)-4-(3-hydroxyphen)d 
methanesulfonyl-pyriimdm-^ (G5.3) 

An analogous reaction to that described in example Gl.l, but starting with F5.3 
15 gave G5.3 in 81% yield. 

MS: M = 491 (API+), 489 (API-) 

Example G6.1 

2-(2,6-dichlorophenyl)-4-(3-methoxymethoxyphenyl)-5-(2- 
methanesulfonylpyrimidin-4-yl)-N-H-imida2ole (G6. 1 ) 

20 An analogous reaction to that described in example Gl.l, but starting with F6.1 
gave G6.1 in 80% yield. 

MS: M = 505 (API+), 503 (API-) 

Example G6.2 

2-(2,6-dicWoro-4-hydroxyphenyl)-4-(3*methoxymethoxyphenyl)-5-(2^ 
25 methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole (G6.2) 

An analogous reaction to that described in example Gl.l, but starting with F6.2 
gave G6.2 in 53% yield. 
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MS: M = 521 (API+), 519 (API-) 
Example G6j 

2-(2,6-dichloro-4-hydroxyinethylphenyl)-4-(3-methoxym 
methane-sulfonylpyrinudin-4-yl^ (G6.3) 

An analogous reaction to that described in example Gl.l, but starting with F6.3 
gave G6.3 in 58% yield, 

MS: M = 535 (API+), 533 (API-) 

Example G6.4 

2-(2,6-dicMoro-4-[methoxycarbonylmeAo 

methoxymethoxyphenyl)-5-(2-methanestllfonylpyrimidin^ 

(G6.4) 

Example G6.5 

2-(2,6-dicUoro-4-(2-hydroxyethoxy)phen>d)-4-(3-methoxymethoxyphenyl)-5-(2- 
methanesulfonyl-pyrimidin-4-yl)^ (G6,5) 

An analogous reaction to that described in example 61.1, but starting with F6.5 
gave G6.5 in 85% yield. 

MS: M = 565 (API+), 563 (API-) 

Example G6.6 

2-(2,6-dicUoro-4-(2-carbdxymethoxy)phenyl)-4-(3-methoxymethoxyphenyl)-5- 
(2-methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole (G6.6) 

An analogous reaction to that described in example 61.1, but starting with F6.6 
gave G6.6 in 58% yield. 



MS: M = 579 (API+), 577 (API-) 
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Example G6.7 

(rac)-2-(2,6-dicMoro-4-(2,2-dimethyl-[^^ 

methoxymethoxyphenyl)-5-(2-methanesulfon^ 

(G6.7) 

5 Example G6.7.1 

(R)-2-(2,6-dichloro-4-(2,2-dimethyl-U^ 

methoxymethoxyphenyl)-5-(2-methanesdfonylpyrimid^ 

(G6.7.1) 

Example G6.7.2 

10 (S)-2-(2,6-dicWoro-4-(2,2-dimethyl-[13]-dioxolane-4-ylmethoxy)ph 
methoxy-methoxyphenyl)-5-(2-methanesulfony 
(G6.7.2) 

Example G6.8 

(rac)-2-(2 > 6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3- 
15 methoxymethoxyphenyl)-5-(2-methanesulfon^ 
(G6.8) 

Example G6.8.1 

(R)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3- 
methoxymethoxyphenyl)-5-(2-methanesulfonyl-pyrimidin^ 
20 (G6.8.1) 

Example G6.8.2 

(S)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3- 

methoxymethoxyphenyl)-5-(2-methanesulfonyl-pyrimidin-4-^ 

(G6.8.2) 

25 Example G6.9 

2- (2,6-dichloro-4- (dimethylphoshinoylmethoxy)phenyi)-4- (3- 

me&oxymeftoxyphenyl)-5-(2-meAane$ulfon 

(G6.9) 



30 



An analogous reaction to that described in example Gl.l, but starting with F6.9 
gave G6.9 in 77% yield. 
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MS: M = 611 (API+), 609 (API-) 
F.Ygmple r;^.io 

2-(2,6-dicWoro-4-methanesiilfinylphenyl)-4-(3-methoxym 
methanesulfinyIpyrimidin-4-yl)-^^ (G6.10) 

An analogous reaction to that described in example G4.ll, but starting with F6.10 
gave G6.10 in 56% yield. 

MS: M = 551 (API+), 549 (API-) 

Example G7.1 

2-(2,6-dichlorophenyl)-4-(3-[4'-(yanobenzylo^ 
pyrimidin-4-yl)-N-H-imidazok (G7.1) 

Example G7.2 

2- (2,6-dicMoro-4-hydroxyphenyl)-4- (3- [4'-cyanobenzyloxy] phenyl)-5- (2- 
methane-sulfon)dpyrimidin-4-yl)-N-H-imida2ole (G7.2) 

Example G7.3 

2-(2 > 6-dicMoro-4-hydroxymethylphenyl)-4-(3-[4'-cyanobenzyloxy]phenyl)-5-(2- 
methanesulfonyl-pyrimidin-4-yl) -N-H-imidazole (G7.3 ) 

Example G7,4 

2-(2,6-dichloro-4-(2-hydroxyethoxy)phen^ 
(2-methanesulfonylpyrimidin-4-yl) -N-H-imidazole (G7.4) 

An analogous reaction to that described in example Gl.l, but starting with F7.4 
gave G7.4 in 81% yield. 

MS: M = 636 (API+), 634 (API-) 
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Example G8.1 

2-(2,6-dicMorophenyl)-4-(3-[4'-chlorobenzyloxy]phenyl)-5-(2-methanes 
pyrimidin-4-yl)-N-H-imidazole (G8.1) 

An analogous reaction to that described in example Gl.l, but starting with F8.1 
5 gaveG8.1 in 47% yield. 

MS: M = 587 (API+), 585 (API-) 

Example G8.2 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-[4'-chlorobenzyloxy]phenyl)-5-(2- 
methanesulfonylpyrimidin-4-)d)-N-H-imidazole (G8.2) 

10 An analogous reaction to that described in example Gl.l, but starting with F8.2 
gave G8.2 in 68% yield. 

MS: M = 603 (API+), 601 (API-) 

Example G8.3 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-[4'-chlorobenzyloxy]phenyl)-5-(2- 
15 methanesulfonyl-pyrimidin-4-yl)-N-H-imida2ole (G8.3) 

Example G9.1 

2-(2,6-dicMorophenyl)-4-(3-[4'-methoxyb 
methanesulfonyl-pyrimidin-4-yl) -N-H-imidazole (G9. 1 ) 

Example G9.2 

20 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3- [4'-methoxybenzyloxy] phenyl)-5-(2- 
methanesulfonylpyrimidin-4-yl)-N-H-imidazole (G9.2) 

Example G9.3 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-[4'-methoxybenzyloxy]phenyl)-5- 
(2-methanesulfonylpyrimidin-4-yl)-N-H-imidazole (G9.3) 
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Exam ple G10.1 

2-(2,6-dichlorophenyl)-4-(3-aUyloxyphenyl)-5-(2^ 
yl)-N-H-imidazole (G10.1) 

An analogous reaction to that described in example Gl.l, but starting with F10.1 
gave G10.1 in 75% yield. 

MS: M = 501 (API+), 499 (API-) 

Example G10.2 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-allyloxyphen)d)-5-(2- 
methanesiilfon)dpyrimidin-4-yl)-N-H-imidazole (G10.2) 

Example G10.3 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-allyloxyphenyl)-5-(2- 
methanesiilfonyl-pyrimidin-4-yl)-N-H-imidazole (G10.3) 

Example Gil. 1 

2-(2,6-dicMorophenyl)-4-(4-chlorophenyI)-5-(2-me^ 
N-H-imidazole (Gll.l) 

An analogous reaction to that described in example Gl.l, but starting with Fll.l 
gave Gll.l in 87% yield. 

MS: M = 481 (API+), 479 (API-) 

Example G11.2 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-chlorophenyl)-5-(2- 
methanesulfonylpyrunidin-4-yl)-N-H-imidazole (Gl 1.2) 

Example G11.3 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(4-chlorophenyl)-5-(2- 
methanesulfonyl-pyrimidin-4-yl) -N-H-imidazole (G 1 1 .3 ) 

An analogous reaction to that described in example Gl.l, but starting with F11.3 
gave G11.3 in 99% yield. 
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MS: M = 511 (API+), 509 (API-) 
Example G12.1 

2-(2,6-dichlorophenyl)-4-(4-fluorophenyi)-5-(2-meft 
N-H-imidazole (G12.1) 

5 Example G12.2 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-fluorophenyl)-5-(2- 
methanesulfonyIpyrimidin-4-yl) -N-H-imidazole (G 1 2.2) 

Example G12.3 

2- (2,6-dichloro-4-hydroxymethylphenyl) -4- (4-fluorophenyl)-5-(2- 
10 methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole (G12.3) 

Example G13.1 

2-(2,6-dichlorophenyl)-4-(4-chloro-3-methoxyphenyl)-5-(2- 
methanesulfonylpyrimidin-4-yl)-N-H-imidazole (G13.1) 

An analogous reaction to that described in example Gl.l, but starting with F13.1 
15 gave G13.1 in 53% yield. 

MS:M = 509.01 (API+), 507 (API.) 

Example G13.2 

2- (2,6-dichloro-4-hydr ^oxyphenyl)-4-(4-cMpro^3-methox>phenyl)-5 i - (2* 
methanesulfon>i-pyrimidin-4-yl)-N^ (G13.2) 

20 Example G13.3 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(4-chloro-3-methoxyphenyl)-5-(2- 
methane-sulfonylpyrimidin-4-yl)-N-H-imidazole (G13.3) 

Example G14.1 

2-(2,6-dichlorophen)d)-4-(3-benzyloxy-4-fluorophenyl)-5-(2- 
25 methanesiilfonylpyrimidin-4-yl)-N-H-imidazole (G14.1) 

An analogous reaction to that described in example Gl.l, but starting with F14.1 
gave G14.1 in 61% yield. 
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MS: M = 569 (API+), 567 (API-) 
Example G14.2 

2-(2 > 6-dichloro-4-hydroxyphenyl)-4-(3-bei^ 
siilfonylpyrimidin-4-yl)-N-H-imidazoIe (G14.2) 

An analogous reaction to that described in example Gl.l, but starting with F14.2 
gave G14.2 in 84% yield. 

MS: M = 585 (API+), 583 (API-) 

Example G14.3 

2-(2,6-dichloro-4-hydroxymethyiphenyl)-4-(3-benzyloxy-4-fluorophenyl)-5-(2- 
methanesiilfonyl-pyrimidin-4-yl)-N-H-imidazole (G14.3) 

An analogous reaction to that described in example Gl.l, but starting with F14.3 
gave G14.3 in 80% yield. 

MS:M = 599 (API+), 597 (API-) 

Example G15.1 

2-(2,6-dichlorophenyl)-4-(3-benzyloxy-4-methylphenyl)-5-(2- 
methanesulfonylpyrimidin-4-yl)-N-H-imidazole (G15.1) 

Example G15.2 

2-(2 > 6-diddoro-4-hydroxyphenyl)-4-(3-te 
methane-sulfonylpyrimidin-4-yl)-N-H-imidazole (G15.2) 

An analogous reaction to that described in example Gl.l, but starting with F15.2 
gave G15.2 in 40% yield. 



MS: M = 581 (API+), 579 (API-) 
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ExampleG15.3 

2-(2 > 6-dicWoro-4-hydroxymethylphenyl)-4-(3-ben2^oxy- 
methanesulfonyl-pyrimidin-4-yi)-N^ (G15.3) 

An analogous reaction to that described in example Gl.l, but starting with F15.3 
5 gave G15.3 in 61% yield. 

M& M = 595 (API+), 593 (API-) 

Example Gl 6.1 

2-(2,6-dicMorpphenyl)-4-(3-meftyltWophe 
yD-N-H-imidazole (G16.1) 

10 2-(2,6-dicHor ophenvn-4-f3-methyltto^ 
vn-N-hydroxv-imidazole/G16.1.n 

To a solution of 480 mg (1 mmol) E16.1 in 3 ml dichloromethane a solution of 246 
mg (lmmol) 3-chloroperbenzoic acid in 7 ml dichloromethane was added at 0°C 
and stirred at this temperature for 6 hours. After washing with 5% aqueous sodium 
15 hydrogencarbpnate and water (each 0°C) the organic layer was dried over sodium 
sulphate and evaporated to dryness to yield 470 mg G 16. 1.1 (96%). 

MS:475(API+),473(API-) 

Example G 16.2 

2-(2,6-dicMoro-4-hydroxyphenyl)-4^(3-methylthiophenyl)-5-(2-methanesulfinyl~ 
20 pyrimidin-4-)d)-N-H-imidazole (G16.1) 

Example G16.3 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-methylthiophen)d)-5-(2- 
methanesulfinyl-pyrimidin-4-yl)-N-H-imidazole (G16.1) 
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Example G 17.1 

2-(2,6-dicMorophenyi)-4-(3-acetylenylphenyl)-5^ 
yl)-N-H-imidazole (G17.1) 

An analogous reaction to that described in example Gl.l, but starting with F17.1 
5 gave G17.1 in 98% yield. 

MS:M = 469 (API+) 

Example G17.2 

2-(2,6-dicUoro-4-hydroxyphenyl)-4-(3-acetyl^^ 
pyrimidin-4^yl)-N-H-imida2ole (G17.1) 

10 Example G17.3 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-acetylenylphenyl)-5-(2- 
methanesulfonyl-pyrinudin-4-yl)-N-H-imidazole (Gl 7. 1 ) 

H Synthesis of the "2.6-cUcMorophenvl-N-H-imidazole aminopvrimidines" 

15 Example Hl.1.1 

2-(2,6-dichlorophenyl)-4-(3-bromophenyl)-5-(2-[3- 
hydroxypropylamino] pyrimidin-4-yl)-N-H-imidazole (Hl.1.1) 

52.4 mg (0.10 mmol) Gl.l and 120.2 mg (1.60 mmol) 3-amino-l-propanol were 
heated to 110°C for 60 minutes. Purification by preparative scale HPLC/MS on RP 
20 18 (methanol-water-gradient) yielded 35.5 mg (68%) HI. 1.1. 

MS:M = 520 (API+) 

Example Hl.1.2 

2-(2,6-dichlorophenyl)-4-(3-bromophenyl)-5-(2-[2- 
hydroxyethylamino]pyrimidin-4-yl)-N-H-imida2ole (Hl.1.2) 

25 An analogous reaction to that described in example HI. 1.1, but starting with 2- 
aminoethanol gave Hl.1.2 in 43% yield. 



M§iM = 506 (API+) 
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Example HL1.3 

2-(2,6-dichlorophenyl)-4-(3-bromophenyl)-5-(2-[3- 
methoxypropylamino]pyrimidta-4-yl)-N^H-imidazole (HI. 1.3) 

An analogous reaction to that described in example HI. 1.1, but starting with 3- 
5 methoxy-l-aminopropane gave HI. 1.3 in 83% yield. 

MS:M = 534(APi+) 

Example HI. 1.4 

2-(2,6-dichlorophenyl)-4-(3-bromophen>d)-5-(2-[2- 
methoxyethylamino ] pyrimidin-4-yl) -N-H-imidazole (H 1 . 1 .4) 

10 An analogous reaction to that described in example HI. 1.1, but starting with 2- 
methoxy- 1 -aminoethane gave H 1.1.4 in 69% yield. 

MS:M = 520 (API+) 

Example HI. 1.5 

(rac)-2-(2,6-dichlorophenyl)-4-(3-bromophen)d)-5-(2-[2,3- 
15 dihydroxypropylamino]-pyrimi&^ (HI. 1.5) 

An analogous reaction to that described in example HI. 1.1, but starting with (rac)- 
2,3-dihydroxypropylamine gave H 1 . 1 .5 in 74% yield. 

MS:M = 536(API+) 

Example Hi. 1.6 

20 (R)-2-(2,6-dichlorophenyl).4-(3-bromophenyl)-5-(2-[2,3- 

dihydroxypropylamino] -pyrimidin-4-yl)-N-H-imidazble (H 1 . 1 .6) 

An analogous reaction to that described in example HI. 1.1, but starting with (R)- 
2,3-dihydroxypropylamine gave HI. 1.6 in 84% yield. 



MS: M = 536 (API+) 
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Example Hl.1.7 

(S)-2-(2,6-didilorophenyl)^(3-bromophenyl)-5-(2-t2,3- 
dihydroxypropylammo]-pyrimidin-4-yl)-N-H-imidazole (Hi .1 .7) 

An analogous reaction to that described in example Hl.1.1, but starting with (S)- 
2,3-dihydroxypropylamine gave Hl.1.7 in 71% yield. 

M§lM = 536 (API+) 

Example HI. 1.8 

2-(2,6-dichlorophenyl)-4-(3-bromophenyl)-5-(2-[2-N- 
morpholmoemyi]pyrimidm-4-yl)-N-H-imidazole (Hl.1.7) 

An analogous reaction to that described in example Hl.1.1, but starting with N^(2- 
aminoethyl)morpholine gave Hl.1.8 in 85% yield, m.p. 104-108°C. 

MS:M= 575(ESI+),M = 573 (ESI-). 

'H-NMR (250 MHz. CDC10: 8 = 2.4-2.7 (m, 6 H, CH 2 N), 3.61 (q, 2H, CH 2 NH), 
3.70 (t, 4H, OCH 2 ), 5.67 (br, 1H, NH), 6.67 (d, 1H, 5-H-pyrimidine), 7.2-7.6 (m, 
4H, Ar-H), 7.64 (d, 1H, Ar-H), 7.90 (t, 1H, 2-H-bromophenyl), 8.17 (d, lH, 6-H- 
pyrimidine), 10.6 (br, 1H, NH). 

Example Hi. 1.9 

2-(2,6-dichlorophenyl)-4-(3-bromophenyl)-5-(2-[3-N- 
morpholinopf opyl] pyrimidm-4-yl) i N-H-imidazole (HI . 1 .8) 

An analogous reaction to that described in example Hl.1.1, but starting With N-(3- 
aminopropyl)morpholine gave HI. 1.9 in 89% yield, m.p. 102-105°C. 

MS: M = 589 (ESI+), M = 587(ESI-). 

'H-NMR (250 MHz. CDCU1: 8 = 1.79 (quintett, 2H, C-CH 2 -C), 2.4-2.6 (m, 6 H, 
CH 2 N), 3.51 (q, 2H, CH 2 NH), 3.72 (t, 4H, OCH 2 ), 5.77 (br, 1H, NH), 6.73 (d, 1H, 
5-H-pyrimidine), 7.2-7.6 (m, 4H, Ar-H), 7.66 (d, 1H, Ar-H), 7.88 (t, 1H, 2-H- 
bromophenyl), 8.13 (d, 1H, 6-H-pyrimidine), 10.5 (br, 1H, NH). 
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Example Hl.1.10 

2-(2 > 6-dichlorophenyl)-4-(3-bromophenyi)-5-(2-(3-[N-methylpiperazin-l- 
yi] propylamino )pyrimidin-4-yi)-N-H-imidazole (Hl.1.10) 

An analogous reaction to that described in example HI. 1.1, but starting with l-(3- 
5 aminopropyl)-4-methylpiperazine gave Hl.1.10 in 73% yield, m.p. 113-116°C. 

MS:M= 602 (ESI+), M = 600 (ESI-). 

'H-NMR (250 MHz, CDCM: S = 1.79 (quintett, 2H, C-CH 2 -C), 2,24 (NCH 3 ), 2.3- 
2.7 (m, 10H, CH 2 N), 3.49 (q, 2H, CH 2 NH), 5.92 (br, 1H, NH), 6.74 (d, 1H, 
pyrimidine), 7.2-7.6 (m, 4H, Ar-H), 7.66 (d, 1H, Ar-H), 7.89 (t, 1H, 2-H- 
10 bromophenyl), 8.14 (d, 1H, 6-H-pyrimidine), 10.4 (br, 1H, NH). 

Example H1.L11 

2-(2,6-dxchlorophenyl)-4-(3-bromophenyl)-5-(2-[3-tert- 
butp^c^bonylpropylamino]-pyrimidin (Hl.1.11) 

An analogous reaction to that described in example HI. 1.1, but starting with tert- 
15 butyl 4-aminobutyrate gave Hl.1.11 in 25% yield. 

MS:M = 604 (API+) 

Example H1.L12 

2-(2,6-dichlorophenyl)-4-(3-bromophenyl)-5-(2-[3- 
carboxypropylamino]pyrimidin-4-yl)-N-H-imidazole (HI. 1.12) 

20 To 50 mg (80fimol) HL1.11 was added 1 ml of a solution of 1.96 g KOH in 2.5 ml 
water and 5 ml ethanol and the mixture was heated to 110°C for 4 h. The alcohol 
was removed and the precipitate was solved in water and concentated HC1 was 
added until pH 1 was reached. After extraction with dichloromethane the organic 
layer was evaporated to dryness and the residue was purified preparative scale 

25 HPLC/MS on RP 18 (methanol-water-gradient) and 20.5 mg (47%) H1.L12 were 
returned. 



MS:M = 548 (API+) 
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ExampIeHl.2.1 

2-(2»6-dicUoro-4-hydroxyphenyl)«4-(3-bromophenyl)-5-(2-[3- 
hydroxypropylamino] -pyrimidin-4-yl)-N-H-imidazole (HI .2. 1 ) 

An analogous reaction to that described in example HI. 1.1, but starting with G1.2 
5 gave Hl.2.1 in 76% yield 

MS:M = 536 (API+) 

Example Hi. 2.2 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-bromophenyl)-5-(2-[2- 
hydroxyethylamino] -pyrinudin-4-yl)-N-H-imidazole (H 1 .2.2) 

10 An analogous reaction to that described in example HI. 1.1, but starting with GL2 
and 2-aminoethanol gave HI. 2.2 in 78% yield. 

MS:M = 522 (API+) 

Example Hl.2.3 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-bromophenyl)-5-(2-[3- 
1 5 methoxypropylamino] -pyrimidin-4-yl)-N-H-imida2ole (HI .2.3) 

An analogous reaction to that described in example HI. 1.1, but starting with G1.2 
and 3-methoxy-l-aminopropane gave Hl.2.3 in 84% yield. 

MS: M = 550 (API+) 

Example Hl.2.4 

20 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-bromophenyl)-5-(2-[2- 
methoxyethyl amin o] -pyrimidin-4-yl)-N-H-imidazole (H 1 .2.4) 

An analogous reaction to that described in example HI. 1.1, but starting with G1.2 
and 2-methoxy-l-aminoethane gave Hl.2.4 in 75% yield. 



MSiM = 536 (API+) 
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Example Hl.2.5 

(rac)-2-(2,6-dicUoro-4-hydroxyphenyi)-4-(3-bromophenyl)-5-(2-[2,3- 
dihydrpxypropytamino]pyri^ (Hl.2.5) 

An analogous reaction to that described in example HI. 1.1, but starting with G 1.2 
and (rac)-2,3-dihydroxypropylamine gave Hl.2.5 in 66% yield. 

M§lM = 552 (API+) 

Example HI. 3.1 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-bromophenyl)-5-(2-[3- 
hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (HL3.1) 

An analogous reaction to that described in example HI. 1.1, but starting with G1.3 
gaveHL3.1in 58% yield. 

MSiM = 550 (API+) 



Example Hl.3.2 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-bromophenyl)-5-(2-[2-hydroxy- 
ethylamino]pyrimidin-4-yl)-N-H-imida2ole (Hl.3.2) 

An analogous reaction to that described in example Hi. 1.1, but starting with Gl.3 
and 2-aminoethanol gave Hl.3.2 in 60% yield. 

MS: M = 536 (API+) 

Example HI. 3.3 

2-(2,6-dichloro-4-hydroxymethylphen)d)-4-(3-bromophenyl)-5-(2-[3- 
methoxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H 1.3.3) 

An analogous reaction to that described in example HI. 1.1, but starting with Gl.3 
and 3-methoxy- 1-aminopropane gave Hl.3.3 in 55% yield. 



MS:M = 564 (API+) 
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JExample Hl.3.4 

2-(2,6-dicMoro-4-hydroxymethylphenyl)-4-^ 
ethylamino]pyrimidin-4-yl)-N-H-imida2ole (Hl.3.4) 

An analogous reaction to that described in example HI. 1.1, but starting with G1.3 
5 and 2-methoxy-l-aminoethane gave Hl.3.4 in 55% yield. 

MS:M = 550(API+) 
Example Hl.3.5 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-bromophenyl)-5-(2-[2,3- 
dihydroxypropylamino]-pyrimidin-4-yl)-N-H-imidazole (Hl.3.5) 

10 Example Hl.4.1 

2-(2,6-dichloro-4-(2-methoxy-ethoxymethoxy)methylphenyl)-4-(3- 

bromophenyl)-5-(2-[3-hydroxypropyl-ai<tino]py^ 

(Hl.4.1) 

An analogous reaction to that described in example HI. 1.1, but starting with G1.4 
15 gave Hl.4.1 in 62% yield. 

MS:M = 622 (API+) 

Example HI. 4.2 

2-(2,6-dichloro-4-(2-methoxy-ethoxymethoxy)methylphenyl)-4-(3- 
bromophenyl)-5- (2-[2-hydroxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole 
20 (HI. 4.2) 

An analogous reaction to that described in example HI. 1.1, but starting with G1.4 
and 2-aminoethanol gave HI. 4.2 in 18% yield. 

MS:M = 608 (API+) 
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ExampjeHl.4.3 

2-(2,6-dicMoro-4-(2-methoxy-eAo 

bromophenyl)-5-(2-[3*methoxy-propylam 

(Hl.4.3) 

5 An analogous reaction to that described in example HI. 1.1, but starting with GL4 
and 3-methoxy- 1 -aminopropane gave Hl.4.3 in 13% yield. 

MS:M-636(API+) 

Example HL4.4 

2-(2,6-dichloro-4-(2-metho^etho3^ 
10 bromophenyl)-5-(2-[2-methoxy-ethylamino]pyri^ 
(HL4.4) 

An analogous reaction to that described in example HI. 1.1, but starting with G1.4 
and 2-methoxy- 1 -aminoethane gave HI. 4.4 in 4% yield. 

MS:M = 622 (API+) 

15 Example Hl.4.5 

2-(2,6-dichloro-4-(2-methoxy-ethoxymethoxy)phenyl)-4-(3-bromophenyl)-5-(2- 
[2,3-dihy(boxypropyl-amino]pyrimid^-4-yl)-N-H-imidazole (Hl.4.5) 

An analogous reaction to that described in example Hl.1.1, but starting with G1.4 
and (rac)-2,3-dihydroxypropylamine gave Hl.4.5 in 25% yield. 

20 MS:M = 638(API+) 

Example H2.1.1 

2-(2 > 6-dichlorophenyl)-4-(3-iodophenyl)-5-(2-[3- 
hydrox)propyiaiitoo]pyri^ 

An analogous reaction to that described in example Hl.1.1, but starting with G2.1 
25 gave H2.1.1 in 52% yield. 



MSlM = 566(API+) 
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Example H2.1.2 

2- (2*6-dicMoropheny!)-4- 

4-yl)-N-H-imidazole (H2.L2) 

An analogous reaction to that described in example HI. 1.1, but starting with G2.1 
5 and 2-aminoethanol gave H2.1.2 in 59% yield 

MS:M = 552 (API+) 

ExampleH2.1.3 

2-(2,6-didilorophenyl)-4-(3-iodophenyI)-5^(2-[3- 
methd3^ropylamino]p)rimidin-4-yl)-N-H-imida2ole (H2.1.3) 

10 Example H2.1.4 

2-(2,6-dicMorophenyl)-4-(34odophenyl)-5-(2-[2-meth^ 
4-yl)-N-H-imidazole (H2.L4) 

Example H2.1.5 

2-(2,6-dichlorophenyl)^4-(3-iodophenyl)-5-(2-[2,3- 
1 5 dihydroxypropylammo]pyriimdm (H2. 1 .5) 

An analogous reaction to that described in example HI. 1.1, but starting with G2.1 
and 2,3-dihydroxypropylamine gave H2.1.5 in 58% yield. 

MS: M = 582 (API+) 

Example H2.2.1 
20 2-(2,6-dicWoro-4-hydroxyphenyl)-^ 

hydroxypropylamino]-pyrimi^ (H2.2.1) 

An analogous reaction to that described in example HI. 1.1, but starting with G2.2 
gave H2.2.1 in 49% yield. 



MS:M = 582 (API+) 
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Example H2.2.2 

2-(2,6-dichloro-4-hydroxyphenyl)-^ 
pyrimidin-4-yl)-N-H-imida2ole (H2.2.2) 

An analogous reaction to that described in example HI. 1.1, but starting with G2.2 
5 and 2-aminoethanol gave H2.2.2 in 49% yield. 

MS:M = 568 (API+) 

Example H2.2.3 

2-(2,6-dichloro-4-hydroxyphenyl)-4^(3-iodophenyl)-5-(2-[3- 
methoxypropylamino]-pyrimidin-4-)d)-N-H-imidazok (H2.2.3) 

10 An analogous reaction to that described in example Hi. 1.1, but starting with G2.2 
and 3-methoxy-l-aminopropane gave H2.2.3 in 61% yield. 

MS:M = 596 (API+) 

Example H2.2.4 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-iodophenyl)-S-(2-[2- 
1 5 methoxyethylamino] -pyrimidin-4-yl)-N-H-imidazole (H2.2.4) 

An analogous reaction to that described in example Ml. 1.1, but starting with G2.2 
> and 2-methoxy-l-aminoethane gave H2.2.4 in 52% yield. 

MS:M = 582 (API+) 

Example H2.2.5 

20 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-iodophenyl)-5-(2-[2,3- 

dihydroxypropylamino] -pyrimidin-4-yl)-N-H-imidazole (H2.2.5) 

An analogous reaction to that described in example Hi. 1.1, but starting with G2.2 
and 2,3-dihydroxypfopylamine gave H2.2.5 in 39% yield. 

MSiM = 598(API+) 
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Example H2.3.1 

2-(2,6-dicMoro-4-hydroxymethylphenylH^^ 
hydroxypropyl-amino]pyrimidin-4-yl)^ (H2.3.1 ) 

An analogous reaction to that described in example HI. 1.1, but starting with G2.3 
5 gave H2.3. 1 in 34% yield. 

M£M = 596(API+) 

Example H2.3.2 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(34odop 
pyrimidin-4-yl)-N-H-imidazole (H2.3.2) 

10 An analogous reaction to that described in example HI. 1.1, but starting with G2.3 
and 2-aminoethanol gave H2.3.2 in 36% yield. 

MSlM-582 (API+) 

Example H2.3.3 

2^(2,6-dichloro-4-hydroxyphenyl)-4-(3-iddophenyl)-5-(2-[3- 
15 methoxypropylamino]-pyrimidin-4-yl)-N-H-imida2ole (H2.3.3) 

An analogous reaction to that described in example HI. 1.1, but starting with G2.3 
and 3-methoxy-l-aminopropane gave H2.3.3 in 35% yield. 

MS:M = 610 (API+) 

Example H2.3.4 

20 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3«iodophenyl)-5-(2-[2- 
methoxyethylamino] -pyrimidin-4-yl)-N-H-imidazole (H2.3.4) 

An analogous reaction to that described in example Hl.Ll, but starting with G2.3 
and 2-methoxy-l-aminoethane gave H2.3.4 in 20% yield. 



M&M = 596 (API+) 
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Example H2.3.5 

2-(2,6-dicMoro-4-hydroxyphenyl)-4-(3-iodophenyl)-5-(2-[2,3- 
dihydroxypropylamino]-pyrimidin-4-yl)-N-H-iinida2ole (H2.3.5) 

An analogous reaction to that described in example HI. 1.1, but starting with G2.3 
5 and 2,3-dihydroxypropylamine gave H2.3.5 in 27% yield. 

MS: M = 612 (API+) 

Example H3.1.1 

2-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2-[3- 
hydroxypropylamino]pyrimidin-4-)d)-N-H-imidazole (H3.1.1) 

10 Example H3.1.2 

2-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2-[2- 
hydroxyethylamino] pyrimidin-4-yl)-N-H-imidazole (H3. 1 .2) 

Example H3.1.3 

2-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2-[3- 
15 methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H3.1.3) 

Example H3.1.4 

2-(2,6-dichlorophenyl).4-(3-chlorophenyl)-5-(2-[2- 
methoxyethyiaminojpyrimi^^ 

Example H3.1.5 

20 (rac)-2-(2,6-dichlorophenyl)-4-(3-chlorophenyi)-5-(2-[2,3-dihydroxypropyl- 
amino]pyrimidin-4-yl)-N-H-imida2ole (H3.1.5) 

Example H3.1.6 

(R)-2-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2-[2,3- 
dihydroxypropylamino]-pyrimidin-4-yl)-N-H-imidazole (H3.1.6) 

25 An analogous reaction to that described in example HI. 1.1, but starting with G3.1 
and (R)-2,3-dihydroxypropylamine gave H3.1.6 in 25% yield. 



MS:M = 492 (API+) 
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Example H3.L7 

(S)-2-(2,6-dichlorophenyl)-4- (3-bromophenyl)-5-(2- [2,3- 
dihydroxypropylamino] -pyrimidin-4-yl)-N-H-imidazole (H3.L7) 

An analogous reaction to that described in example HI. 1.1, but starting with G3.1 
and (R)-2,3-dihydroxypropylamine gave H3.1.7 in 35% yield. 

MS:M = 492 (API+) 

Example H3.2.1 

2-(2>6-dichloro-4-hydroxyphenyl)-4-(3-chlorophenyl)-5-(2-[3- 
hydroxypropylamino]-pyrimidin-4-yl)-N-H-imidazole (H3.2.1) 

Example H3.2.2 

2-(2 > 6-dichloro-4-hydroxyphenyl)-4-(3-chlorophenyl)-5-(2-[2- 
hydroxyethylamino]-pyrimidin-4-yl)-N-H-imidazole (H3.2.2) 

Example H3.2.3 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-chlorophenyl)-5-(2-[3- 
methoxypropylamino] -pyrimidin-4-yl) -N-H-imidazole (H3.2.3) 

Example H3.2.4 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-chlorophenyl)-5-(2-[2- 
methoxyetiiylamino]-pyrimidin-4-yl)-N-H-imida2ole (H3.2.4) 

Example H3.2.5 

(rac)-2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-chlorophenyl)-5-(2-[2,3- 
dihydroxypropyl-amino]pyrimidin-4-yi)-N-H-imidazole (H3.2.5) 

Example H3.3.1 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-chlorophenyl)-5-(2-[3- 
hydroxypropylamino] pyrimidin-4-yl)-N-H-imidazole (H3.3. 1 ) 

Example H3.3.2 

2-(2,6-dichloro-44iydroxymethyl phenyl)-4-(3-chlorophenyl)-5-(2- [2- 
hydroxyethylamino]pyrimidin-4-yl)-N-H-imida2ole (H3.3.2) 
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ExampleH3.3.3 
2-(2,6-di<^oro-4-hydrox>ro^ 

methoxypropylamino]pyrimidiri-4-yl^ (H3.3.3) 
Example H3.3.4 

2-(2,6-dicMoro-4-hydroxymethyl phenyl)-4-(3-chlorophenyl)-5-(2- [2- 

methoxyethylanuno]pyrimidin*4-yl)^ (H3.3.4) 

Example H3.3.5 

(rac)-2-(2>6-di<Moro-4*hydroxyme^ 

dihydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H3.1.5) 
Example H3.3.6 

(R)-2-(2,6-dichloro-4-hydroxymethyl phenyl)-4-(3-chlorophenyl)-5-(2- [2,3- 
dihydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H3.3.6) 

An analogous reaction to that described in example HI. 1.1, but starting with G3.1 
and (R)-2,3-dihydroxypropylamine gave H3.1.6 in 55% yield. 

MS:M = 522 (API+) 

Example H3.3.7 

(S)-2-(2,6-dichldro-4-hydroxymethylphenyl)-4-(3-bromophen>d)-5-(2-[2,3- 
dihydroxypropylamino]-pyrimidin-4-yl)-N-H-imidazole (H3.3.7) 

An analogous reaction to that described in example Hl.1.1, but starting with G3.3 
and (R)-2,3-dihydroxypropylamine gave H3.3.7 in 40% yield. 

MS:M = 522 (API+) 
Example H4. 1.1 

2-(2,6-dichlorophenyl)-4-(3-benzyloxyphenyl)-5-(2-[3- 
hydroxypropylamino] pyrimidin-4-yl)-N-H-imidazole (H4. 1.1) 

An analogous reaction to that described in example Hl.1.1, but starting with G4.1 
gave H4.1.1 in 72% yield. 
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MS: M = 546 (API+) 
Example H4.1.2 

2-(2,6-dicMorophenylM-(3-be^ 

hydroxyethylamino]pyrimi<^ (H4.L2) 

5 An analogous reaction to that described in example HI. 1.1, but starting with G4.1 
and 2-aminoethanol gave H4.1.2 in 64% yield. 

MS:M = 532(API+) 
Example H4.L3 

2-(2,6-dichlorophenyl)-4-(3-benzyloxyphenyl)-5-(2-[3- 
10 methdxypropylamind]pyrimidin-4-yl)-N-H-imidaz (H4.1.3) 

An analogous reaction to that described in example HI. 1.1, but starting with G4.1 
and 3-methoxy-l-aminopropane gave H4.L3 in 98% yield. 

MS:M = 560 (API+) 

Example H4.1.4 

15 2- (2,6-dichlorophenyi)-4- (3-benzyioxyphenyl)-5- (2- [2- 

methoxyethylamino]pyrimidin-4-yl)-N-H-imidazok (H4.1.4) 

An analogous reaction to that described in example HI. 1.1, but starting with G4.1 
and 2-methoxy-l-aminoethane gave H4.1.4 in 83% yield. 

MS:M = 546(API+) 

20 Example H4.1.5 

(racH-(2,6-dicMorophenyl)-4- (3-ben^ 
amino] pyriimdin-4-yl)-N-H-imidazole (H4.1.5) 

An analogous reaction to that described in example Hl.1.1, but starting with G4.1 
and (rac)-4-amino-2-butanol gave H4.1.5 in 24% yield. 



25 MS:M = 560(API+) 



WO 03/087026 



PCT/EP03/03969 



-108- 

Example H4.1.6 

(rac)r2-(2*6-dicMorophenyl)-4-(3^ 
amino]pyrimidin-4-yl)-N-H-iniidazole (H4.1.6) 

An analogous reaction to that described in example HI. 1.1, but starting with G4.1 
5 and (rac)-2,3-dihydroxypropylamine gave H4. 1 .6 in 62% yield. 

MS:M = 562(API+) 

Example H4.1.7 

2-(2,6-dicMorophenyl)-4-(3-benzyloxyphenyl)-5-(2^[2-(2-dimethylaminoethyl)- 
thioethylamino] -pyrimidin-4-yl)-N-H-imidazole (H4.1 .7) 

10 An analogous reaction to that described in example HI. 1.1, but starting with G4.1 
and 2-(2-dimethylaminoethyl)thioeth)damine gave H4.1.7 in 69% yield. 

MS: M = 619 (API+), 617 (API-) 

Example H4. 1.8 

2-(2,6-dicMorophenyl)-4-(3-benzylox^ 
1 5 thioethylamino] -pyrimidin-4-yl)-N-H-imidazole (H4. 1 .8) 

An analogous reaction to that described in example HI. 1.1, but starting with G4.1 
and 2-(3-dimethyiaminopropyl)thioethylamine gave H4.1.8 in 63% yield. 

MS: M = 633 (API+), 631 (API-) 

Example H4.1.9 
20 2«(2,6-dichiorophenyl)-4-(3-benzyloxypheny 

tWoprop)damino]-pyrimidin-4-yl)-N-H-imidazole (H4.L9) 

An analogous reaction to that described in example HI. 1.1, but starting with G4.1 
and 3-(2*dimeth)daminoethyl)thiopropylamine gave H4.1.9 in 41% yield. 

MS: M = 633 (API+), 631 (API-) 



25 and 3-(3-dimethylaminopropyl)thiopropylamine gave H4.1.10 in 74% yield. 
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MS: M = 647 (API+), 645 (API-) 

Example H4.2.1 
2-(2,6-dicUoro-4-hydjoxy^^ 

hydroxypropylamino] -pyrimidin-4-yl)-N-H-imidazole (H4.2. 1 ) 

5 An analogous reaction to that described in example HI. 1.1, but starting with G4.2 
gave H4.2.1 in 51% yield. 

MS:M = 562(API+) 
Example H4 .2.2 

2^(2,6-dicWoro-4-hydroxyphenyl)-4-(3-benzyloxyphenyl)-5-(2-[2- 
10 hydroxyethydamino]-pyrimi<Un-4-yl)-N-H-imidazole (H4.2.2) 

An analogous reaction to that described in example HI. 1.1, but starting with G4.2 
and 2-aminoethanol gave H4.2.2 in 50% yield. 

MS:M = 548 (API+) 

Example H4.2.3 

15 2-(2 > 6-dichlofo-4-hydroxyphenyl)-4-(3-benzyloxyphenyl)-5-(2-[3- 
methoxypropyl-amino]pyrimidin-4-yl)-N-H-imida2ole (H4.2.3) 

An analogous reaction to that described in example HI. 1.1, but starting with G4.2 
and 3-methoxy-l-aminopropane gave H4.2.3 in 53% yield. 

MS:M = 576(API+) 

20 Example H4.2.4 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-benz>doxyphenyl)-5-(2-[2- 
methoxyethylamino]-pyrimidin-4-yl)-N-H-imidazole (H4.2.4) 

An analogous reaction to that described in example Hi. 1.1, but starting with G4.2 
and 2-methoxy-l-aminoethane gave H4.2.4 in 54% yield. 



25 MS:M = 562(API+) 
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ExampIeH4.2.5 
(rac)-2-(2,6-dicWoro-4-ty^ 

d%droxypropyl-amino]pyrinu^ (H4.2.5) 

An analogous reaction to that described in example HI. 1.1, but starting with G4.2 
and (rac)-2,3-dihydroxypropylamine gave H4.2.5 in 40% yield. 

MS:M = 578 (API+) 

Example H4.3.1 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-benzyloxyphenyl)-5-(2-[3- 
hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.3.1 ) 

An analogous reaction to that described in example HI. 1.1, but starting with G4.3 
gave H4.3.1 in 70% yield. 

MS: M = 576 (APR) 

Example H4.3.2 

2- (2,6-dichloro-4-hydroxymethylphenyl) -4- (3-benzyloxyphenyl)-5- (2- [2- 
hydroxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.3.2) 

An analogous reaction to that described in example HI. 1.1, but starting with G4.3 
and 2-aminoethanol gave H4.3.2 in 57% yield. 

MS:M = 562 (API+) 

Example H4.3.3 

2-(2,6-dichl6ro-4-hydroxymethylphenyl)-4-(3-ben2yloxyphenyl)-5-(2- 
methoxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (1^4.33) 

An analogous reaction to that described in example HI. 1.1, but starting with G4.3 
and 3-methoxy-l-aminopropane gave H4.3.3 in 76% yield. 



MS:M = 590 (ESI+) 
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Example H4.3.4 

2-(2,6-dichloro-4-hydroxymethylpta 

methoxyethyl-amino]pyrimidin-4-yl)-N-H-imid (H4.3.4) 

An analogous reaction to that described in example HI. LI, but starting with G4.3 
5 and 2-methoxy-l-aminoethane gave H4.3.4 in 75% yield. 

MS:M = 576(ESI+) 

Example H4.3.5 

(rac)-2-(2,6-dicMoro-4-hydroxymethylph^ 
dihydroxypropyl-aminojpyrimidin-^ (H4.3.5) 

10 An analogous reaction to that described in example HI. LI, but starting with G4.3 
and (rac)-2,3-dihydroxypropylamine gave H4.3.5 in 50% yield. 

MS:M = 592(API+) 
Example H4.4.1 

2- (2,6-dicMoro-4- [meftoxycarbonyimethox 
1 5 (2- [3-hydroxypropyl-amino] pyrimidin-4-yl)-N-H-imidazole (H4.4. 1 ) 

Example H4.4.2 

2- (2,6-dicMoro-4- [methoxycarbonylm^ 

(2-[2-hydroxyethyl-amino]pyrimidin-4-yi)-N-H-imida2ole (H4.4.2) 

Example H4.4.3 
20 2-(2,6-dicWord-4-[methoxycarbonylm 

(2- [3-methoxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.4.3) 

Example H4.4.4 

2- (2,6-dichloro-4- [methoxycarbonylmethoxy]phenyl)-4-(3-benzyloxyphenyl)-5- 
(2- [2^methoxyeth)d-anuno]pyrimidin-4-yl)-N-H-imida2ole (H4.4.4) 



25 Example H4.4.5 

2-(2,6-dichloro-4- [methoxycarbonylmeAoxy]phenyl)-4-(3-benzyloxyphenyl)-5- 
(2- [2,3-dihydrdxypropyl-amino]pyr^ (H4.4.5) 
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Example H4.5.1 

2-(2,6-dicUoro-4-(2-hydroxyethoxy)phenyl)-4-(3-benzyloxyp 
hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazok (H4.5. 1 ) 

An analogous reaction to that described in example Hl.l, but starting with G4.5 
5 gave H4.5.1 in 68% yield. 

MS: M = 606 (API+), 604 (API-) 

ExampleH4.5.2 

2-(2,6-dicMoro-4-(2-hydroxyethoxy)pheny 
hydroxyethyl-aminojpyrimidin^ 

10 An analogous reaction to that described in example Hl.1.1, but starting with G4.5 
and 2-aminoethanol gave H4.5.2 in 72% yield. 

MS: M = 592 (API+), 590 (API-) 

Example H4.5.3 

2-(2,6-dichloro-4-(2-hydroxyethoxy)phen>i)-4-(3-benzyloxyphenyl)-5-(2-[3- 
15 methoxypropyl-amino]pyrimidin-4-yl^ (H4.5.3) 

Example H4.5.4 

2-(2,6-dicMoro-4-(2-hydroxyethdxy)phenyl)-4-(3-benzyloxyphenyl)-5-(2-[2- 
methoxyethyl-amino]pyrimidin*4-yl)-N-H-imidazole (H4.5.4) 

Example H4.5.5 
20 (rac)-2-(2,6-<UcMoro-4-(2-hydra 

[23-dihydroxypropyl-amino]pyrinudin-4-)d)-N-H-in^ (H4.5.5) 

An analogous reaction to that described in example Hl.1.1, but starting with G4.5 
and (rac)-2,3-dihydroxypropyl-amine gave H4.5.5 in 35% yield. 



MS:M = 622 (API+) 
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Example H4.6.1 
2-(2»6-dicUoro-4-(2-carboxym 

hydroxypropyl-amino]pyrimidin-4-yi)^^ (H4.6.1) 

An analogous reaction to that described in example Hl.l, but starting with G4.6 
gave H4.6.1 in 31% yield. 

MS:M = 620 (API+) 

Example H4.6.2 

2- (2,6-dichloro-4- ( 2-carboxymethoxy)phenyl) -4- ( 3-benzyioxyphenyl) -5- (2- [2- 
hydroxyeth>i-amino]pyrimidin-4-yl)-N-H-imidazole (H4.6.2) 

Example H4.6.3 

2-(2,6-dichloro-4-(2-<^boxymethoxy)phenyl)-4-(3-benzyloxyphenyl)-5-(2-[3- 
methoxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.6.3) 

Example H4.6.4 

2-(2,6-cHchloro-4-(2-carboxymethoxy)phenyl)-4-(3-benzyloxyphenyl)-5-(2-[2- 
methoxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.6.4) 

Example H4.6.5 

2-(2,6-dicWoro-4-(2-carbox)miethoxy)phenyl)-4-(3-benzyloxyphenyl)-5-(2-[2 J 3- 
dihydroxypropyl-amino]pyrimidin-4-yi)-N-H-imidazole (H4.6.5) 

Example H4.7.1 

(rac)-2-(2,6-dichloro-4-(2,2-dimethyH^ 

benzyioxyphenyl)-5- (2- [3-hydroxypropylamino] pyrimidin-4-yl)-N-H-imidazole 
(M4.7.1) 

(R)-2-(2,6-dichloro-4-(2,2-dimethyi-[^ 

benzyloxyphenyl)-5-(2-[3-hydroxypropylai^ 

(H4.7.1.1) 

(S)-2-(2,6-dicWoro-4-(2,2-dimethyl-[l > 3].dioxolane-4-ylmethoxy)phe 
benzyloxyphenyl)-5- (2- [3-hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole 
(H4.7.1.2) 
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ExampleH4.7.2 

(rac)-2-(2,6-dichloro-4-(2,2-dim^ 

benzyloxyphenyl)-5-(2-[2-hydroxyethyl^^ 

(H4.7.2) 

(R)-2-(2,6-dicMoro-4-(2,2-dime^ 

benz)doxyphenyl)-5-(2-[2-hydroxyeth)damino]pyrimidiri-4 

(H4.7.2.1) 

(S)~2- (2,6-dichloro-4-(2,2-dimethyl- [ 1 ,3] -dioxolane-4-ylmethoxy)phen)d)-4-(3- 
benzyloxyphenyl)-5- (2- [2-hydroxyethyiamino] pyrimidin-4-yl)-N-H-imidazole 
(H4.7.2.2) 

Example H4.7.3 

(rac)-2-(2,6-dichloro-4-(2,2-dimethyl-[13]-^ 

benzyloxyphenyl)-5-(2-[3-methoxypropylamino]pyrimidin 

(H4.7.3) 

(R)-2-(2,6-dicMoro-4-(2,2-d^ 

benzyloxyphenyl)-5-(2-[3-methoxyprop)d?m^o]pyrimidi^ 
(H4.7.3.1) 

(S)-2-(2,6-dichloro-4-(2,2-dime^ 

benzyloxyphenyl)-5-(2-[3-methoxypropylamino]pyrin^ 

(H4.7.3.2) 

Example H4.7.4 

(rac)-2-(2,6-dicUoro-4-(2,2-dimethyl-[l,3]-dioxolane-4-ylme^ 
benzyloxyphenyl)-5- (2- [2-methoxyethylamino]pyrimidin-4-yty^ 
(H4.7.4) 

(R)-2-(2,6-dichloro-4-(2,2-dto^^ 

benzyloxyphenyl)-5-(2-[2-methoxyethylamino^^ 

(H4.7.4.1) 
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(S)-2^(2,6-dicMoro-4-(2,2-d^ 

benzyloxyphenyl)-5-(2-[2-methoxyethylam 

(H4.7.4.2) 

Example H4.7.5 
5 (rac)-2-(2,6-cUcMoro-4-(2,2-dimethyH^ 

benzyloxyphen)d)-5-(2-[2,3-dihydroxypropylamino]pyrii^ 
imidazole (H4.7.5) 

(R)-2^ (2,6-diehloro-4-(2,2-dimethyl- [ 1 ,3] -dioxolane-4-ylmethoxy)phenyl)-4- (3- 
ben^loxypheriyl)-5-(2-[2,3-dihydroxypro^ 
10 imidazole (H4.7.5.1) 

(S)-2-(2,6-diddoro-4.(2,2-dimeth^ 
benzyloxyphenyl)-5-(2-[2,3-dihydroxypro^ 
imidazole (H4.7.5.2) 

Example H4.8.1 

15 (rac)-2-(2,6-dicMoro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzyloxyphenyl)-5- 
(2- [ 3-hydroxypropyl-amino] pyrimidin-4-yl)-N*H-imidazole (H4.8.1 ) 

(R)-2-(2,6-cfccMoro-4-(2,3-dihydroxyprop 

(2- [3-hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.8.1 .1) 

An analogous reaction to that described in example Hl.l, but starting with G4.8.2 
20 gave H4.8.2.1 in 55 % yield. 

MS: M = 636 (API+), 634 (API-) 

(S)-2-(2 > 6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benz>doxyphenyl)-5- 
(2- [3-hydroxypropyl-amino]pyriinidin-4-yl)-N-H-imidazole (H4.8. 1 .2) 

An analogous reaction to that described in example Hl.l, but starting with G4.8.1 
25 gave H4.8.1.1 in 55% yield. 



MS: M = 636 (API+), 634 (API-) 
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Example H4.8.2 

(rac)-2-(2,6-dichloro-4-(2,3-dmydroxypropoxy)phenyl)-4-( 
(2-[2-hydroxyeth>d-amino]pyriim (H4.8.2) 

(R)-2-(2,6-<ttchloro-4-(2,3-dmydroxypro^ 
5 (2-[2-hydroxyethyl-amino]pyrmii^ (H4.8.2.1) 

An analogous reaction to that described in example Hl.l, but starting with G4.8.1 
and 2-aminoethanol gave H4.8.1.2 in 46% yield. 

MS: M = 622 (API+), 620 (API-) 

(S)-2-(2,6-dichlofo-4-^ 
10 (2- [2-hydroxyethyl-ammo]pyrim^ (H4.8.2.2) 

An analogous reaction to that described in example Hl.l, but starting with G4.8.2 
and 2-aminoethanol gave H4.8.2.2 in 87% yield. 

MS: M = 622 (API+), 620 (API-) 

Example H4.8.3 
15 (rac)-2-(2,6-didiloro-4-(2,3-dmydro^ 

(2- [3-methoxypropyl-anuno]pyrmiidin-4-yl)-N-H-i^ (H4.8.3) 

(R)-2-(2,6-dicMoro-4-(2,3-dmydroxypropoxy)phe 
(2-[3-methoxypropyl-animo]pyrmiicUn-4-yl)-N-H-miida^ (H4.8.3.1 ) 

An analogous reaction to that described in example Hl.l, but starting with G4.8.2 
20 and and 3-methoxy-propylamine gave H4.8.2.3 in 58% yield. 

MS:M = 650 (API+), 648 (API-) 



(S)-2-(2,6-dichiofo-4-(2,3-dmydroxypropoxy)phenyl^ 
(2-[3-methoxypropyl-ammo]pyrmiidin-4-yl)-N-H-imidazole (H4.8.3.2) 



25 



An analogous reaction to that described in example Hl.l, but starting with G4.8.1 
and and 3-methoxy-propylamine gave H4.8.1.3 in 68% yield. 
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MS: M = 650 (API+), 648 (API-) 
Example H4.8.4 

(rac)-2-(2,6-dicUoro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzy 
(2- [2-methoxyethyl-amino]pyrinudin-4-yl)-N-H-imidaM (H4.8.4) 

5 (R)-2-(2,6-dicHoro-4-(2,3-dihydroxypropo^ 

(2- [2-methoxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.8.4. 1 ) 

An analogous reaction to that described in example Hl.l, but starting with G4.8.1 
arid 2-methoxy-ethylamine gave H4.8.1.4in 20% yield. 

MS: M = 622 (API+), 620 (API-) 

10 (S)-2-(2,6-dichioro-4-(2,3-dihydro^ 

(2- [2-methoxyeth)1-amino]pyrimidin-4-yl)-N-H-imidazole (H4.8.4.2) 

An analogous reaction to that described in example Hl.l, but starting with G4.8.2 
and and 2-methoxy-ethylamine gave H4.8.2.4 in 45% yield. 

MS: M = 622 (API+), 620 (API-) 

15 Example H4.8.5 

(rac)-2-(2,6-dicMoro-4-(23-dihydroxypropoxy)phenyl)-4-(3-benzyloxyphenyl)-5- 
(2-[2,3-dihydroxyethyl-amino]pyrimidin-4-yl)-N-H-imidazok 

(R)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzyloxyphenyl)-5- 
(2- [2,3-dihydroxyethyl-amino]pyrimidin-4-yl)-N-H-imida2ole (H4.8.5.1) 

20 (S)-2-(2 > 6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzyloxyphenyl)-5- 
(2- [23-dihydroxyethyl-amino]pyriinidin-4-yl)-N-H (H4.8.5.2) 

gave H4.9.1 in 66% yield. 



MS:M = 652 (API+) 
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Example H4.9.3 

2-(2,6-dichloro-4-(dimethylphoshinoylm 

5-(2-[3-methoxypropyl-amino]pyrinu (H4.9.3) 
Example H4.9.4 

2- (2,6-di chloro-4- (dimethylphoshinoylmethoxy)phenyl) -4- (3-benzyloxyphenyl)- 
5-(2- [2-methoxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.9.4) 

F.Yflmple H4.Q.5 

2-(2,6-dichloro-4-(dimethylphoshinoylmethoxy)phenyl)-4-(3-benzyloxyph 
5-(2-[2,3-dihydroxypropyl-amino]pyriim^ (H4.9.5) 

Example H4.10.1 

2-(2,6-dicMoro-4-methylthiophen 

hydroxypropyl-amino]pyrimidin-4-yl)-N-H-u^ (H4.10.1) 
Example H4.10.2 

2-(2,6-dichloro-4-methylthiophenyl)-4-(3-benzyloxyphenyl)-5-(2-[2- 
hydroxyeth)i-amino]pyrimidin-4-yl)-N-H-iniida2ole (H4.10.2) 

Example H4.10.3 

2-(2,6-dichloro-4-methylthiophenyl)-4-(3-benzyloxyphenyl)-5-(2-[3- 
methoxypropyl-aminojpyrimidi^^ (H4.10.3) 

Example H4.10.4 

2-(2,6-dicHoro-4-methylthiophenyl)-4-(3^ 
methoxyethyl-^ino]pyri^ (H4.10.4) 

Example H4.10.5 

2-(2,6-dicMoro-4-methyltWophenyl)-^ 

dihydroxypropyl-amino]pyrimidin-4-yl)-N-H-imid (H4. 10,5) 
Example H4.11.1 

2-(2>6-dicMoro-4-methanesulfinylphenyl)^ 
hydroxypropyl-amino]-pyrimidin-4-yl)-N-H-iim (H4.11.1) 
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An analogous reaction to that described in example Ml.l, but starting with G4.ll 
gave H4.11.1 in 59% yield. 

MS:M = 608 (API+) 

Example H4.11.2 
5 2-(2,6-dicMoro-4-methanesulfinylphen^ 

hydroxyethyl-amino]-pyrimidin-4-yl)-N-H-imidazo (H4.1 1.2) 

Example H4.1 1.3 

2-(2,6-dicWoro-4-methanesulfinylphenyl)-4-(3-benzyloxyphenyl)-5-(2-[3- 
methoxypropyl^amino j -pyriimdin-4-yl)-N-H-imidazole (H4.1 1 .3) 

10 Example H4.1 1.4 

2-(2,6-cUcMoro-4-methanesulfinylphenyl)-4-(3-benzyloxyphenyl)-5-(2-[2- 
methoxyethyl-amino] -pyrimidin-4-yl)-N-H-imidazole (H4 .11.4) 

• Example H4.11.5 

2-(2,6-dichloro-4-methanesulfinylphenyl)-4-(3-ben2yloxyphenyl)-5-(2-[2,3- 
15 dihydroxyprop)d-amino]-pyrimidin-4-yl)-N-H-imidazole (M4.1 1.5) 

Example H4. 12.1 

2-(2,6-dicMoro-4-methanesulfonylphenyl)-4-(3-benzyloxyphenyl)-5-(2-[3- 
hydroxypropyl-aminojpyrimidin^ (H4. 12.1) 

Example H4.12.2 

20 2-(2,6-dichloro-4-methanesiilfonylphenyl)-4-(3-benzyloxyphenyl)-5-(2-[2- 
hydroxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.12.2) 

Sample H4.12.3 

2-(2,6-dichloro-4-methanesulfonylphenyl)-4-(3-benzyloxyphenyl)-5-(2-[3- 
methoxypropyi-amino]pyrimidin-4-yl)-N-H-imidazole (H4. 12.3) 



25 Example H4.12.4 

2-(2,6-dichloro-4-methanesulfonylphen)d)-4-(3-benzyloxyphenyl)-5-(2-[2- 
methoxypropyl-amino)pyrimidin-4-yl)-N-H-imidazole (H4.12.4) 
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Example HU2.5 
2-(2*6-didiloro-4-methane^^ 

dihydroxyprdpyUanunoJpyrimidm (H4.12.5) 
Example H4.13.1 

2-(2,6-dichloro-4-cyanomethyloxyphe^ 
hydroxypropyl-anuno]pyrimidin-4-yl)-N-H-imidazole (H4.13.1) 

Example H4.13.2 

2-(2,6-dicUoro-4-cyanomethyloxyphenyl)-4-(3-benzyloxyphenyl)-5-(2-[2- 
hydroxyeth)d-amino]pyrimidin-4-yl)-N-H-imidazole (H4.13.2) 

Example H4.13.3 

2-(2,6-dichloro-4-qranomethyloxyphenyl)-4-(3-ben2yloxyphenyl)-5-(2-[3- 
methoxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.13.3) 

Example H4.13.4 

2-(2,6-dichloro-4-cyanomethyloxyphenyl)-4- (3-benzyloxyphenyl)-5- (2- [2- 
methoxyethyl- amino] pyrimidin-4-yl)-N-H-imidazole (H4. 1 3.4) 

Example H4.13.5 

2-(2,6-dicWoro-4-cyanomethylox 

dihydroxypropyl-amino]pyniiu 

Example H4.14.1 

2-(2,6-dicWoro-4-(N-moipholino)meth)dphenyl)-4-(3-ben2yloxyphenyl)-5-(2-[3- 
hydroxypropyl-amino]pyrimidin-4-)d)-N-H-imida2ole (H4. 14. 1 ) 

Example H4.14.2 

2-(2,6-dicMoro-4-(N-moipholino)methylphenyl)-4-(3-benzyloxyphenyl)-5 
hydroxyethyl-aimno]pyrimidin-4-yl)-N-H-imidazole (H4. 14.2) 

Example H4.14.3 

2-(2,6-dicMoro-4-(N-morpholino)meth^^ 
methoxypropyl-amino]pyrimidin-4-yl)-N-H-imida2ole (H4.14.3) 
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Example H4. 14.5 

2-(2 > 6-dicHoro-4-(N-morpholmo)m^ 

[2,3-dihydroxypropyl-amino]pyrimic^ (H4.14.5) 
Example H4.15.1 

2-(2,6^dichloro-4-ethoxycarbonylmeft^ 

benzyloxyphenyi)-5-(2-[3«hydroxypropyl-a 

(H4.15.1) 

Example H4.15.2 

2-(2,6-dichloro-4-ethoxycarbonylmethylthiomethylphenyl)-4-(3- 

benzyloxyphenyl)-5-(2-[24iydroxyethy^ 

(H4.15.2) 

Example H4. 15.3 

2-(2,6-dicMoro-4-ethoxycarbonyImethy 

benzyloxyphenyl)-5-(2-[3-methoxypropyl-amino]pyrimidm 

(H4.15.3) 

Example H4.15.4 

2-(2,6-dichloro-4-ethoxycarbonylmethylthiomethylphen)d)-4-(3- 

benzyloxyphenyl)-5-(2-[2-methoxyethyl^ 

(H4.15.4) 

Example H4.15.5 

2-(2,6-dicWoro-4-etho3cycarbonylmethylthiomethylphenyl)-4-(3- 

ben2^o^henyl)-5-(2-[2,3-dihydroxypro^ 

imidazole (H4.15.5) 

Example H4.16.1 

2-(2,6-dicUoro-4-hydroxyethylthiomethylphenyl)-4-(3-benzyloxyph 
hydroxypropyl-amino]pyrimidin-^ (H4.16.1) 

Example H4.16.2 

2-(2,6-dicMoro-4-hydroxyethylthiomethylphenyl)-4-(3-benzyloxy^ 
hydro3cyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4. 16,2) 
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Example H4.16.3 
2-(2,6-dichloro-44iydroxyethyl^ 

methoxypropyl-amino]pyrii^ (H4.16.3) 
Example H4.16.4 

2-(2,6-dicUoro-4-hydroxyethylthiome&^ 
methoxyethyl-amino]pyrimidin-4-)d)-N-H-imidazole (H4. 16.4) 

Example H4.16.5 

2-(2 > 6-dicMoro-4-hydroxyethyltWom^ 

[2,3-dihydroxypropyl-amino]pyrimidin-4-yl)-N-H-inu (H4.16.5) 
Example H4.17.1 

2-(2,6-dichloro-4-(N-morpholinoethyiaminomethyl)phenyl)-4-(3- 

benzyloxyphenyl)-5-(2-[3-hydroxypro^ 

(H4.17.1) 

Example H4.17.2 

2- (2,6-dichloro-4- (N-morpholinoethylaminomethyl)phenyl)-4^ (3- 

benzyloxyphenyl)-5-(2-[2-hydroxyethyl-amm^ 

(H4.17.2) 

Example H4.17.3 

2-(2»6-dichloro-4-(N-morpholinoethylaminomethyl)phenyl)-4*(3- 
benzyloxyphenyl)-5-(2- [3-methoxypropyi-amino] pyrimidin-4-yl)-N-H*imidazole 
(H4.17.3) 

Example H4.17.4 

2-(2,6-dicMoro-4-(N-moipholinoethylaminomethyl)phenyl)-4-(3- 

benzyloxyphenyl)-5-(2-[2-methoxyethyl-amino]pyrinudin 

(H4.17.4) 

Example H4.17.5 

2-(2,6-dicWoro-4-(N-morpholinoethylaminomethyl)phenyl)-4-(3- 
benzyloxyphenyl)-5-(2-[2 > 3-dihydroxypropyl-amino]pyri 
imidazole (H4.17.5) 
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Example JH4.18.1 

2-(2,6-dicMoro-4-(2-hydroxy-l-hydro^ 

benzyloxyphenyl)-5-(2-[3-hydrox}^ro^ 

(H4.18.1) 

5 An analogous reaction to that described in example HI. 1.1, but starting with G4.18 
gave H4.18.1 in 31% yield. 

MS:M = 636 (API+) 

Example H4. 18.2 

2-(2,6-dicMoro-4-(2-hydroxy- 1-hydrox^ 
10 ben^loxyphenyl)-5-(2-[2-hy<boxye&^ 
(H4.18.2) 

Example H4.18.3 

2- (2*6-dichloro-4- (2-hydroxy- 1 -hydroxymethyl-ethoxy)-phenyl) -4-(3- 
benzyloxyphen)d)-5^(2-[3-methoxypropyl-amino]pyrimidin-4-yl)-N-H 
15 (H4.18.3) 

]ExampleH4.18.4 

2-(2,6-dichloro-4-(2-hy<boxy-l-hydroxymethyl-ethoxy)-phenyl^ 

benzyloxyphenyl)-5*(2^[2-methoxyethyl-amino]pyi^ 

(H4.18.4) 

20 Example H4.18.5 

2-(2,6-dichloro-4-(2-hydroxy- 1 -hydroxymethyl-ethdxy)-phenyl)-4-(3- 

benzyloxyphenyl)-5-(2-[2,3-dihydroxypropyl-am 

imidazole (H4.18.5) 

Example H4.19.1 
25 2-(2,6-dichloro-4-(34iydroxy-2-hydroxy^ 

benzyloxyphenyi)-5-(2-[3-hydroxypropyl-amino]p 
(H4.19.1) 
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Example H4.19.4 

2-(2,6-dicMoro-4-(3-hydroxy-2-hydro^^ 
benzyloxy-phenyi)-5-(2-[2-methoxyethyl^ 
(H4.19.4) 

Example H4.19.5 

2- (2,6-dicMoro-4- (3-hydroxy-2-hydroxymethyl-propoxy)-phen)d)-4- (3- 
ben2yloxy-phenyl)-5-(2-[2,3-dihydroxypropyl-amino]pyrimidm 
imidazole (H4.19.5) 

Example H5.1.1 

2-(2,6-dichlorophenyl)-4-(3-hydroxyphenyl)-5-(2-[3- 
hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H5.1. 1 ) 

Example H5.1.2 

2-(2 > 6-dichlorophenyl)-4-(3-hydroxyphenyl)-5-(2-[2- 
hydroxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H5. 1 -2) 

Example H5.1.3 

2-(2,6-dichlorophenyl)-4-(3-hydroxyphenyl)-5-(2-[3- 
methoxypropylamiiio] pyrimidin-4-yl)-N-H-imidazole (H5.1.3) 

Example H5.1.4 

2-(2,6-dichlorophenyl)-4-(3-hydroxyphenyl)-5-(2-[2- 
methoxyethylamino]pyriimdin-4-yl)-N-H-imidazok (H5.L4) 

Example H5.1.5 

2- (2,6-dichlorophenyl) -4- (3-hydroxyphenyl) -5- (2- [ 2,3-dihydroxypropyl- 
amino]pyrimidin-4-yl)-N-H-imidazole (H5, 1.5) 

Example H5.2.1 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-hydro^ 
anuno]pyrimidin-4-yl)-N-H-imidazole (H5.2.1) 

Example H5.2.2 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-hydroxyphenyl)-5-(2>[2- 
hydroxyethylamino]-pyrimidm^ (H5.2.2) 
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Example H5.2.3 

2-(2,6-dicMoro-4-hydroxyphen)d)-4-(3-hydroxyphenyl)-5-(2-[3- 
methoxypropylamino] -pyrimidin-4-yl)-N-H-imidazole (H5.2.3) 

Example H5r2.4 
5 2-(2,6-dicMbro-4-hydroxyphen^ 

methoxyethylamino]-pyiinud^ (H5.2.4) . 

Example H5.2.5 

2-(2,6-dichloro-4-hydroxyphen)i)-4-(3-hydroxyphenyl)-5-(2-[2,3- 
dihydroxyprbp)d-ainino]pyrimidin-4-yl)-N-H (H5.2.5) 

10 Example H5.3d 

2-(2,6-(Uchloro-4-hydroxymethylphenyl)-4-(3-hydroxyphenyl)-5- 
hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H5.3.1) 

MS: M = 486.4 (API+) 

Example H5.3.2 

15 2-(2,6-dicWoro-4-hydroxymethylphenyl)-4-(3-hydroxyphenyl)-5-(2 
hydroxyeth)iamino]pyrimidin-4-yl)-N=H-imida2ole (H5.3.2) 

MS: M = 472.4 (API+) 

Example H5.3.3 

2<2,6-dicWoro-4-hydroxymethy^ 
20 methoxypropylamino]pyrimidin-4-)d)-N-H-imidazole (H5.3.3) 

MS: M = 500.4 (API+) 

Example H5.3.4 

2-(2,6-dicMoro-4-hydroxymethy^^ 
methoxyethylamino]pyrimidin-4-yl)-N-H-imidazole(H 



25 



MS: M = 486.4 (API+) 
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ExampleH5.3.5 

(rac)-2-(2,6-dicMoro-4-hydroxymethylpta 
dihydrox)^rop)d-ainin (H5.3.5) 

M&M = 502.4 (API+) 

Example H6.1.1 

2-(2,6-dicMorophenyl)-4-(3-methoxymethoxyphen^ 
amino]pyrimidin-4-yl)-N-H-imidazole (H6.1.1) 

An analogous reaction to that described in example HI. 1.1, but starting with G6.1 
gave H6.1.1 in 83% yield, m.p. 160-162°C. 

MS: M = 500 (ESI+), M = 498 (ESI-). 

1 H-NMR_r25Q MHz, CDCU): 8 = 5.20 (s, 2H, OCH 2 0), 6.63 (d, 1H, 5-H- 
pyrimidine), 8.22 (d, 1H, 6-H-pyrimidine), 12.9 (s, 1H, NH). 

l3 C-NMR (62.9 MHz, D*-DMSO): 5 = 32.1 (C-2'), 55.5 (OCH 3 ), 58.6 (CH 2 OH), 
93.8 (OCH 2 0). 

Example H6.1. 2 

2-(2,6-dichlorophenyl)-4-(3-methoxymethoxyphenyl)-5-(2-[2- 
hydroxyethylan^o]pyrimidin-4-yl)-N-H-imidazole (H6.1 .2) 

An analogous reaction to that described in example HI. 1.1, but starting with G6.1 
and 2-aminoethanol gave H6.1.2 in 45% yield 

MS:M = 486 (APR) 

Example H6.1.3 

2-(2,6-dichlorophenyl)-4-(3-methoxymethoxyphenyl)-5-(2-[3-methoxypropyl- 
amino]pyrimidin-4-yl-N-H-imidazole (H6.1.3) 



An analogous reaction to that described in example Hi. 1.1, but starting with G6.1 
and 3-methoxy-propylamine gave H6.1.3 in 43% yield 
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MS:M = 514 (API+) 
Example H6.1.4 

2-(2,6^dicMorophenyl)-4-(3-methox)ineth^ 
amino] pyrimidin-4-yl-N-H-imidazole (H6.1.4) 

An analogous reaction to that described in example HI. 1.1, but starting with G6.1 
and 2-methoxyethylamine gave H6.1.4 in 47% yield 

MS: M = 500 (API+) 

Example H6.1.5 

(rac)-2-(2,6-dichlorophenyl)-4-(3-methoxymethoxyphenyl)-5-(2-[3- 
hydroxybutyl-amino]pyrimidin-4-yl-N-H-imidazole (H6. 1 .5) 

An analogous reaction to that described in example HI. 1.1, but starting with G6.1 
and 3-hydroxybutylamine gave H6.1.5 in 13% yield 

MS:M = 514 (API+) 

Example H6.L6 

(rac)-2-(2,6-dichlofophenyl)-4-(3-methoxymetiioxyphenyl)-5-(2-[2,3- 
dihydroxypropyl- amino] -pyrimidin-4-yl-N-H-imidazole (H6. 1 .6) 

An analogous reaction to that described in example Hi. 1.1, but starting with G6.1 
and 2j3-dihydroxypropylamine gave H6.1.6 in 78% yield 

MS:M = 516 (API+) 

Example H6JL7 

2-(2,6-dicMorophenyl)-4-(3-methoxymethox 

ethyl) thioethylamino] -pyrimicUn-4~yl)-N-H-imidazole (H6. 1 .7) 

An analogous reaction to that described in example Hl.1.1, but starting with G6.1 
and 2-(2-dimethylaminoethyl)thioethylamine gave H6.1.7 in 55% yield 



MS: M = 573 (ESI+), M = 571 (ESI-). 
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l H*NMR_f250 MHz. CDC1 3 ) : 6 = 2.23 (s, 6H, NCH 3 )> 2.45-2.75 (m, 4 H, 
S(CH 2 ) 2 N), 2.82 (t, 2H, CH 2 S), 3.50 (s, 3H, OCH 3 ), 3.68 (q, 2H, CH 2 -NH), 5.22 (s, 
2H, OCH 2 0), 5.54 (t, 1H, NH), 6.86 (d, 1H, 5-H-pyrimidine), 7.05 (m, 1H, Ar-H), 
7.3-7.5 (m, 6H, Ar-H), 8.12 (d, 1H, 6-H-pyrimidine), 10.5 (br, 1H, NH). 

5 ExampleH6.1.8 

2-(2,6-<Kchlorophenyl)-4-(3-methoxymethoxyphenyl)-5-(2-[2-(2-dim 
ethyl)thiopropylamino] -pyrimidin-4-yl)-N-H-imidazole (H6. 1 .8) 

* An analogous reaction to that described in example HI. 1.1, but starting with G6.1 
and 2-(2-dimethylaminoethyl)thiopropylamine gave H6.1.8 in 69% yield 

10 MS: M = 587 (ESI+), M = 585 (ESI-). 

>H-NMR (250 MHz. CDQO : 8 = 1.95 (quintett, 2H, C-CH 2 -C), 2.21 (s, 6H, 
NCH 3 ), 2.4-2.7 (m, 4 H, S(CH 2 ) 2 N), 2.65 (t, 2H, CH 2 S), 3.48 (s, 3H, OCH 3 ), 3.58 
(q, 2H, NH-CH 2 ), 5.20 (s, 2H, OCH 2 0), 5.26 (t, 1H, NH), 6.84 (d, 1H, 5-H- 
pyrimidine), 7.05 (m, 1H, Ar-H), 7.3-7.5 (m, 6H, Ar-H), 8.08 (d, lH, 6-H- 
15 pyrimidine), 10.8 (br, 1H, NH). 

Example H6.1.9 

2-(2,6-dichlorophenyl)-4- (3-methoxymethoxyphenyl)-5- (2- [2- (morpholin-4- 
yl)ethylamino ] -pyrimidin-4-yl)-N-H-iinidazole (H6. 1 .9) 

An analogous reaction to that described in example HI. 1.1, but starting with G6.1 
20 and 4-(2-aminoethyl)morpholine gave H6.1.9 in 91% yield 

MS:M = 555 (API+), 553 (API-) 

Example H6. 1.10 

2-(2,6-dicUorophenyl)-4-(3-methoxymethoxyphenyl)-5-(2-[3-(moipholin-4- 
yl)propylamino] -pyrimidin^4-yl) -N-H-imidazole (H6 . 1 . 1 0) 

25 An analogous reaction to that described in example Hi. 1.1, but starting with G6.1 
and 4-(3-aminopropyl)morpholine gave H6.1.10 in 90% yield 



MS: M = 569 (API+), 567 (API-) 
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Example H6.L11 

2-(2,6-dicWorophenyl)-4-(3-meAo 

methylpipera2in-l-yl)propylamino]-pyrimidin-4-yl)-N-H-im (H6J.11) 

An analogous reaction to that described in example HI, LI, but starting with G6.1 
5 and l-(3-aminopropyl)-4-methylpiperazine gave H6.L11 in 86% yield 

MS:M = 582 (API+), 580 (API-) 

Example H6.L12 

2-(2,6-dicMorophenyl)-4-(3-methoxymethoxyphen^ 
ethoxy)ethyiamino]-pyrimi^ (H6.L12) 

10 An analogous reaction to that described in example HI. LI, but starting with G6.1 
and 2-(2-dimethylamino-ethoxy)ethylamine gave H6.1.12 in 86% yield. 

MS: M = 557 (API+), 555 (API-) 

Example H6.1.13 

2-(2,6-dicMorophenyl)-4-(3-methoxymethoxyphenyl)-5'(2-[2-(2-moi^holin-4- 
15 yiethoxy)ethylamino]-pyrimidm^ (H6.L13) 

An analogous reaction to that described in example HLL1, but starting with G6.1 
and 2-(2-morphoUn-4-yl-ethoxy)ethylamine gave H6.L13 in 79% yield. 

MS: M = 599 (API-h), 597 (API-) 

Example H6.2.1 

20 2-(2,6-dicMoro-4-hydroxyphenyl)-4-(3-methoxymethoxyphenyl)-5-(2-[3- 
hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H6.2. 1 ) 

An analogous reaction to that described in example HI. LI, but starting with G6.2 
gave H6.2.1 in 43% yield. 



MS:M = 516 (API+) 
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Example H6.2.2 

2-(2 > 6-dicWoro-4-hydro3cyphenyl)-4-(3-methoxymeth 
hydroxyethylamino]pyriimdin-4-^^ (H6.2.2) 

An analogous reaction to that described in example Ml. 1.1, but starting with G6.2 
and 2-aminoethanol gave H6.2.2 in 67% yield 

MS:M = 502 (API+) 

Example H6.2.3 

2-(2,6-dicMoro-4-hydroxyphen)d)-4-(3-methoxymethoxyphenyl)-5-(2-[3^ 
methoxypropyl-amino]pyrimidin-4-yl-N-H-imidazole (H6.2.3) 

An analogous reaction to that described in example Hi. 1.1, but starting with G6.2 
and 3-methoxypropylamihe gave H6.2.3 in 65% yield 

MS:M = 530(API+) 

Example H6.2.4 

2-(2,6-dicMoro-4-hydroxyphenyl)-4-(3-m 
metho^ethylamino]pyrimidiji-4-^^^ (H6.2.4) 

An analogous reaction to that described in example HI. 1.1, but starting with G6.2 
and 2-methoxyethylamine gave H6.2.4 in 67% yield 

MS:M = 516(API+) 

Example H6.2.5 

(rac)-2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-meth^ 
dihydroxypropylamino]-pyrimi<Un-4-yl-N-H-imidazole (H6.2.5) 

An analogous reaction to that described in example HI. 1.1, but starting with G6.2 
and 2,3-dihydroxypropylamine gave H6.2.5 in 57% yield 



MS: M = 532 (API+) 
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Example H6.3.1 

2-(2,6-dicMoro-4-hydroxyme^ 

hydroxypropylamino] pyrimidin-4-yl)-N-H-imidazole (H6.3 . 1 ) 

An analogous reaction to that described in example Hl.1.1, but starting with G6.3 
5 gave H6.3. 1 in 4% yield. 

MS:M = 530(API+) 

Example H6.3.2 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-methoxymethoxyphenyl)-5-(2-[2- 
hydroxyethyl-amino]pyrimidin-4-)d)-N-H-imidazoie (H6.3.2) 

10 An analogous reaction to that described in example Hl.1.1, but starting with G6.3 
and 2-aminoethanol gave H6.3.2 in 9% yield. 

MS:M = 516(API+) 

Example H6.3.3 

2-(2 > 6-dicUoro-4-hydroxymethylphenyl)-4-(3-methoxymethoxyphenyl)-5-(2-[3- 
15 methoxyprop)i-amino]pyrimidin-4-yl-N-H-iinida2ole (H6.3.3) 

An analogous reaction to that described in example Hl.1.1, but starting with G6.3 
and 3-methoxy-propylamine gave H6.3.3 in 8% yield. 

MS:M=544 (API+) 

Example H6.3.4 

20 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-methoxymethoxyphenyl)-5-(2-[2- 
methoxyethyl-amino]pyrimidin-4-yl-N-H-imidazole (H6.3.4) 

An analogous reaction to that described in example Hl.1.1, but starting with G63 
and 2-methoxy-ethylamine gave H6.3.4 in 4% yield. 



MS: M = 530 (API+) 
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Example H6.3.5 

(rac)-2-(2,6-dicMoro-4-hydroxy^ 

(2- [2,3-dihydroxypropyl-amino] -pyrimidin-4-yl-N-H-imidazole (H6.3.5) 

An analogous reaction to that described in example HI. 1.1, but starting with G6.3 
and 2,3-dihydroxypropylamine gave H6.3.5 in 7% yield. 

MS:M = 546 (API+) 

Example H6.4.1 

2-(2,6-dicUoro-4-[2-hydroxyethoxy]phenyl)-4-(3-methoxymethoxyphen)4)-5-(2- 
[3-hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H6.44) 

An analogous reaction to that described in example HI. 1.1, but starting with G6.5 
gave H6.4.1 in 57% yield. 

MS:M = 560 (API+) 

Example H6.4.2 

2-(2,6-dicUoro-4-[2-hydroxyethoxy]phenyl)-4-(3-methoxymethoxyphenyl)-5-(2- 
[2-hydroxyethyl-amino]pyrimidin-4-yl)-N-H-ii^ 

An analogous reaction to that described in example Hl.1.1, but starting with G6.5 
and 2-aminoethanol gave H6.4.2 in 48% yield. 

M§:M = 546(API+) 

Example H6.4.3 

2-(2,6-(Uchloro-4-[2-hydroxyethoxy]phenyl)-4-(3-methoxymethoxyphen)d)-5-(2- 
[3-methoxypropyl-an^o]pyrin^din-4-)d-N-H-imida2ole (H6.4.3) 

An analogous reaction to that described in example Hl.1.1, but starting with G6.5 
and 3-methoxy-propylamine gave H6.4.3 in 65% yield. 



MS:M = 574 (API+) 
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Example H6.4.4 

2-(2,6-dichloro-4-[2-hydroxyethoxyfr^ 

[2-methoxyethyl-amino]pyiimidin-4^ (H6.4.4) 

An analogous reaction to that described in example HI. 1.1, but starting with G6.5 
5 and 2-methoxy-ethylamine gave H6.4.4 in 59% yield. 

MS:M = 560 (API+) 

Example H6.4.5 

2-(2,6-dichloro-4-[2-hydroxyethoxy]ph^ 

[2,3-dihydroxypropyl-amino] -pyrimidin-4-yl-N-H-imidazole (H6.4.5) 

10 Example H6.5.1 

2-(2,6-dicMoro-4-[carboxymethoxy]phe 

[3-hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H6.5.1) 

An analogous reaction to that described in example HI. 1.1, but starting with G6.6 
gave H6.5.1 in 65% yield. 

15 MS:M=574(API+) 

Example H6.5.2 

2-(2,6-dicMoro-4-[carboxymethoxy]phenyl)-4-(3-methoxymethoxyphenyl)-5-^ 
[2-hydroxyethyl-amino]pyrii^ (H6.5.2) 

An analogous reaction to that described in example Hi. 1.1, but starting with G6.6 
20 and 2-aminoethanol gave H6.5.2 in 70% yield. 

MS:M = 560(API+) 

Example H6.5.3 

2-(2,6-dicMoro-4- [carboxymethoxyte^ 

[3-methoxypropyl-amino]pyrimidin-4-yl-N-H-imidazok (H6.5.3) 



25 



An analogous reaction to that described in example Hl.1.1, but starting with G6.6 
and 3-methoxy-propylamine gave H6.6.3 in 24% yield. 
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MS: M = 588 (API+) 
Example H6.5.4 

2-(2,6-dicWoro-4-[carboxymethoxy]phen^ 
[2-methoxyethyl-amino]pyrimidin-4-yl-N-H-imidaz (H6.5.4) 

An analogous reaction to that described in example HI. 1.1, but starting with G6.6 
and 2-methoxy-ethylamine gave H6.5.4 in 61% yield. 

MS:M = 574 (API+) 

Example H6.5.5 

(rac)-2-(2>6-dicMoro-4- [carboxym 

5-(2- [2,3-dihydroxypropyl-amino] -pyrimidin-4-yl-N-H-imidazole (H6.3.5) 
Example H6.6.1 

2-(2,6-cUcUoro-4-(2,2-dimethyl-[13]-dioxolane-4-ylmethoxy)phenyl)-4-(3- 
methoxyme thoxyphenyl) - 5- (2- [ 3-hydroxypropyl-amino] pyrimidin-4-yl)-N-H- 
imidazole (H6.6.1) 

Example H6.6.2 

2-(2,6-dichloro-4-(2,2-dimethyl- [ 1 ,3] -dioxolane-4-ylmethoxy)phenyl)-4-(3- 

methoxymethoxyphenyl)-5-(2-[2-hydroxy^ 

imidazole (H6.6.2) 

Example H6.6.3 

2-(2,6-dichloro-4-(2,2-dimethyI-[^^ 
methd^-methoxyphenyl)-5-(2-[3-methox^ 
imidazole (H6.6.3) 

Example H6.6.4 

2- (2,6-dichloro-4-(2,2-dimethyl- [ 1 ,3] -didxolane-4-ylmethoxy)phenyl)-4-(3- 

methoxy-methoxyphenyl)-5-(2-[2-methoxye&^ 

imidazole (H6.6.4) 
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Example H6.6.5 

2-(2,6-dicMoro-4-(2,2-dimethyl-[l,3]-dto^^ 
methoxy-methoxyphenyl)-5-(2-[2,3-dihydroxypropyl-amino]p 
H-imidazole (H6.6.5) 

Example H6.7J 

2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)pheny 

5-(2- [3-hydroxypropyl-amino] pyrimidm«4-yl)-N-H-imidazole (H6.7.1) 

Example H6.7.2 

2-(2 > 6-diddoro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-me 

5- (2- [2-hydroxyethyl-amino]pyrimidin-4-yl)-N-H-iim (H6.7.2) 

Example H6.7.3 

2-(2 > 6-dichloro-4-(2,3-dihydro^ropoxy)ph^ 

5-(2-[3-methoxypropyl-amino]pyrimidm (H6.7.3) 
Example H6.7.4 

2-(2,6-dicMoro-4-(2>3-dihydroxypropoxy) 

5-(2-[2-methoxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H6.7.4) 
Example H6.7.5 

2-(2,6-dicWoro-4-(2,3-dihydroxypropoxy)pheny^ 
5-(2-t2,3-dihydroxypropylamino]pyriim (H6.7.5) 

Example H6.8.1 

2-(2j6-dicMoro*4-(dimethylphoshinoylmetho 
methoxymethoxyphenyl)-5-(2-[3-hydxoxyprop 
imidazole (H6.8.1) 

An analogous reaction to that described in example HI. 1.1, but starting with G6.9 
gave H6.8.1 MS: M = 606 (API+) 

Example H6.8.2 

2-(2,6-dichloro-4-(dimethylphoshinoylmethoxy)phenyl)-4-(3- 

methoxymethoxyphenyl)-5-(2-[2-hydroxyethy 

imidazole (H6.8.2) 



WO 03/087026 



PCT/EP03/03969 



-136- 

ExajnpleH6.8.3 

2-(2,6-dicUoro-4-(dimethyiphoshinoylmeth^ 
methoxymethoxyphenyl)-5-(2-[3-methoxypropylamino]pyrim 
imidazole (H6.8.3) 

Example H6.8.4 

2-(2,6-dicMoro-4-(dimethylphoshm 
methoxymethoxyphenyl)-5-(2-[2-methoxypropy^ 
imidazole (H6.8.4) 

Example H6.8.5 

2-(2,6-dicWoro-4-(dimeth>4phoshinoylmethoxy)phenyi)-4-(3- 
methoxymethoxyphenyl)-5-(2-[2,3-dihydroxypro^ 
imidazole (H6.8.5) 

Example H6.9.1 

2-(2,6-dicUoro-4-methanesxilfinylphenyl)-4-(3-methoxymethoxyphenyl)-5-(2-[3- 
hydroxypropyl-amino] pyrimidin-4-yl)-N-H-imidazole (H6.9. 1 ) 

An analogous reaction to that described in example HI. 1.1, but starting with G6.10 
gave H6.9. 1 in 28% yield. 

MS: M = 562 (API+) 

Example H6.9.2 

2-(2,6-dichloro-4-methanesulfinylphenyl)-4- (3-methoxymethoxyphenyl)-5-(2- [2- 
hydroxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H6.9.2) 

Example H6.9.3 

2-(2,6-dichloro-4-methanesulfinylphenyl)-4-(3-methoxymethoxyphenyl)-5-(2-[3- 
methoxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H6.9.3) 

Example H6.9.4 

2-(2»6-dichloro-4-methanesulfinylphenyl)-4-(3-methoxymethoxyphenyl)-5-(2-[2- 
methoxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H6.9.4) 
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ExampleH6.9.5 

2-(2,6-dicWoro-4~methanesul^ 

[2»3-dihydroxj^ropyl-amino]pyrimidin-4-yl)-N- (H6.9.5) 
Example H7.1.1 

2-(2,6-dicMorophenyl)-4-(3-[4'-cyan^^ 
amino]p)rimidin-4-yl)-N-H-iinidazole (H7.1.1) 

Example H7.1.2 

2-(2,6-dichlorophenyl)-4- (3- [4'-cyanobenzyloxy]phenyi)-5-(2- [2- 
hydroxyethylamino ] -pyrimidin-4-yl)-N-H-imidazole (H7. 1 .2) 

Example H7. 1.3 

2-(2,6-dicWorophenyl)-4-(3-[4'-q^anobenzyloxy]phenyl)-5-(2-[3-methoxypropyl- 
amino]pyrimidin-4-yl)-N-H-imidazole (H7.1.3) 

Example H7.1.4 

2-(2,6-dichlorophenyl)-4-(3-[4'-cyanobenzyloxy]phen)i)-5-(2-[2-merhoxyethyl- 
amino] pyrimidin-4-yl)-iV-H-imida2ole (H7.1.4) 

Example H7.1.5 

2-(2,6-dichlorophenyl)-4-(3- [4'-cyanobenzyloxy]phenyi)-5-(2- [2,3- 
dihydroxypropyl-amino]pyrimidin-4-)4)-N-H-iim (H7.1.5) 

Example H7.2.1 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3^ 
hydroxypropylamino]pyrimidin-4-^ (H7.2.1) 

Example H7.2.2 

2- (2,6-dicMoro-4-hydroxyphenyl)-4- (3- [4'-cyanobenzyloxy]phenyl)-5- (2- [2- 
hydroxyethylamino]pyrimidin-4-yl)-N^H-imidazole (H7.2.2) 

Example H7.2.3 

2-(2,6-dichloro-4-hydroxyphenyl)-4- (3- [4'-cyanobenzyloxy]phenyl)-5-(2-[3- 
methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H7.2.3) 
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Example H7.2.4 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3- [4'-cyanobenzyloxy]phenyl)-5-(2- [2- 
methoxyethylamino]pyrimidin-4-yl)-N^ (H7.2.4) 

2-(2,6«dichloro-4-hydroxyphenyl)-^ 

dihydroxypropylamino]pyrimidin-4-yl)-N-H-imidazo (H7.2.5) 
Example H7 , 3 J 

2-(2,6-dicUoro-4-hydroxymethylpheny^ 

[3-hydroxypropylamino]pyrinu^ (H7.3.1) 
Example H7.3.2 

2-(2 > 6-dicMoro-4-hydroxymethylpheny 

[2-hydroxyethylamind]pyrin^ (H7.3.2) 
Example H7.3.3 

2-(2,6-dichloro-4-hydroxymethylphenylM^ 
[3-methoxypropylamino]pyrimidin-4-yl)^ (H7.3.3) 

Example H7.3.4 

2-(2,6-dicMoro-4-hydroxymethyiphen^ 
[2~methoxyethyiamino]pyrimidin-^^ (H7.3.4) 

Example H7.3.5 

2-(2,6-dichloro-4-hydrdxymethylphenyU 

[2,3-dihydroxypropylamiiio]pyrimidm (H7*3 i 5) 
Example H7.4.1 

2-(2,6-dicMoro-4-(2-hydroxyethoxy)phenyl)-4-(3-[4 / -cyanobenzyloxy]phenyl)-5- 
(2-[3-hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H7.4.1) 

An analogous reaction to that described in example HI. LI, but starting with G7.4 
gave H7.4.1. 

MS:M = 631 (API+) 
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Example H7.4.2 

2-(2,6-didiloro-4- (2-hydroxyethoxy)phenyl)-4-(3- [4'-cyanobenzyloxy]phenyl)-5- 
(2- [2-hydro^ethylamino]pyrimidm^ (H7.4.2) 

Example H7.4.3 

2-(2,6-dichloro-4-(2-hydro^ethoxy)phe^ 

(2- [3-methd^^rop)damin6]pyrimidin-4-yi)-N-H-imi (H7.4.3) 
Example H7.4.4 

2-(2,6-di<Woro-4-(2-hydro^thoxy)phen^ 

(2- [2-methoxyethylamino] pyrimidin-4-yl)-N-H-iinidazole (H7.4.4) 

Example H7.4.5 

2-(2,6-dichloro-4-(2-hydroxyethoxy)phenylM 

(2- [2,3-dihydroxypropyiamino]pyrinudm^ (H7.4.5) 
Example H8.1.1 

2-(2,6-dichlorophenyl)-4- (3- [4'-chlorobenzyloxy]phenyl)-5- (2- [3-hydroxypropyl- 
amino]pyrimidin-4-yl)-N-H-imidazole (H8.1.1) 

An analogous reaction to that described in example Hi. 1.1, but starting with G8.1 
gave H8.Llin77%yield. 

MS: M = 582 (API+) 

Example H8.1.2 

2-(2,6-dicMorophenyl)-4- (3- [4'-cMorobeM 
amino] pyrimidin-4-yl)-N-H-imidazole (H8.1.2) 

An analogous reaction to that described in example HI. 1.1, but starting with G8.1 
and 2-aminoethanol gave H8. 1 .2 in 46% yield. 



MS: M = 568 (API+) 



WO 03/087026 PC17EP03/03969 

-140- 

ExampleH8.1.3 

2-(2,6-dicMorophenyl)-4-(3-[4'-d^ 
amino]pyrimidin-4-yl)-N-H-imidazole (H8.1.3) 

An analogous reaction to that described in example Hl.1.1, but starting with G8.1 
5 and 3-methoxy-l-aminopropane gave H8.1.3 in 84% yield. 

MS:M = 596 (API+) 

Example H8.1.4 

2-(2,6-dichlorophenylM^ 

amino] pyrimidin-4-yl)-N-H-imidazole (H8.1.4) 

10 An analogous reaction to that described in example HI. 1.1, but starting with G8.1 
and 2-methoxy- 1-aminoethane gave H8.1.4 in 83% yield. 

MS:M = 582 (API+) 

Example H8.1.5 

(rac) -2- (2,6-dichlorophenyl) -4- (3-benzyloxyphenyl)-5- (2- [2,3-dihydroxypropyl- 
15 amino]pyrimidin-4-yl)-N-H-imida2ole (H8.1.5) 

An analogous reaction to that described in example HI. 1.1, but starting with G8.1 
and (rac)-2,3-dihydroxypropyl-amine gave H8.1.5 in 46% yield. 

MS: M = 598 (API+) 

Example H8.2.1 

20 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-[4'-chlorobenzyloxy]phenyl)-5-(2-[3- 
hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H8.2.1) 

An analogous reaction to that described in example HI. 1.1, but starting with G8.2 
gave H8.2.1 in 68% yield. 

M§:M = 596 (API+) 
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Example H8.2.2 

2-(2,6-dicMoro-4-hydroxyphenyl)-4-(3-^ 
hy<froxyethyl-amino]pyrimidin-4-^^ (H8.2.2) 

An analogous reaction to that described in example HI. 1.1, but starting with G8.2 
5 and 2-aminoethanol gave H8.2.2 in 60% yield. 

M£:M = 584 (API+) 

Example H8.2.3 

2-(2,6-dicMoro-4-hydroxyphenyl)^ 

methoxypropyl-ammo]pyrimidm-^ (H8.2.3) 

10 An analogous reaction to that described in example H1.L1, but starting with G8.2 
and 3-methoxy-l-aminopropane gave H8.2.3 in 67% yield. 

MS: M = 612 (API+) 

Example H8.2.4 

2-(2,6-dicMoro-4-hydroxyphenyl)-4-(3-^^ 
15 methoxyethyl-amiriojpyrimidin^ (H8.2.4) 

An analogous reaction to that described in example HI. 1.1, but starting with G8.2 
and 2-methoxy-l-aminoetharie gave H8.2.4 in 64% yield. 

MS:M = 598 (API+) 

Example H8.2.5 
20 (rac)-2-(2,6-dUchloro-4-hydrdxyphen^ 

[2,3-dihydroxypropyl-aminolpyrimidin-4-yl)-2V^-H-imidazole (H8.2.5) 

An analogous reaction to that described in example HI. 1.1, but starting with G8.2 
and (rac)-2,3-dihydroxypropyl-amine gave H8.2.5 in 11% yield. 



MS:M = 612 (API+) 
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Example H8.3.1 

2-(2,6-dicMoro-4-hydroxymet^ 

[3-hydroxypropyi-amino]pyrimidin^ (H8.3. 1 ) 

Example H8.3.2 

2-(2,6-dicMoro-4-hydroxymethylphenyi)-4-^ 
[2-hydroxyethyl-ainino]pyriiiii^ (H8.3.2) 

Example H8.3.3 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-[4'-cMorobenzyloxy]phenyl) 
[3-methoxyprop>d-amino]pyrimidin-4-yl)-N-H^imida2o (H8.3.3) 

Example H8.3.4 

2-(2,6-dicMoro^4-hydroxymethylphenyl)-4-^^ 
[2-methoxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H8.3.4) 

Example H8.3.5 

2-(2,6-dicUoro-4-hydroxymethylphe^ 

[2,3-dihydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidaw (H8.3.5) 
Example H9.L1 

2-(2,6-dichlorophenyl)-4-(3-[4 / -methoxybenzyloxy]phenyl)-5-(2-[3- 
hydroxypropyl-amino]pyrimidin-4-)d)-N-H-imidazole (H9.1.1) 

Example H9.1.2 

2-(2,6-dichlorophenyl)-4-(3-[4'-methoxybenzyloxy]phenyl)-5-(2-[2- 
hydroxyethyl-amino ] pyrimidin-4-yl)-N-H-imidazole (H9. 1 .2 ) 

Example H9.1.3 

2-(2,6-dichlorophenyl)-4-(3-[4 / -methoxybenzyloxy]phenyi)-5-(2-[3- 
methoxypropyi-amino] pyrimidin-4-yl)-N-H-imidazole (H9. 1.3) 

Example H9.1.4 

2-(2,6-dichlorophenyl)-4-(3-[4 / -methoxybenzyloxy]phen^)-5-(2-[2- 
methoxyethyl-amino]pyrijnidin-4-y^ (H9.1.4) 
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ExampleH9.1.5 

2-(2,6-dicHorophenyl)-4-(3-[4'-m 

dihy<iroxypropyl-amino]pyri^ (H9.L5) 
Example H9.2.1 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-[4 / -methoxybenzyloxy]p 
hydroxypropylamino]pyrimidin-4-yl)-N-H-iinida2ole (H9.2.1) 

Example H9.2.2 

2-(2,6-dicUoro-4-hydrbxyphenyty 

hydroxyethylamino]pyiimi (H9.2.2) 
Example H9.2.3 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-^^ 
methprypropylamino]pyrimidin-4-yl)-N-H-inudazo (H9.2.3) 

Example H9.2.4 

2- (2,6-dichloro-4-hydroxyphenyl) -4- (3 - [4'-methoxybenzyIoxy] phenyl)- 5- (2- [2- 
methoxyethylamino]pyrimidin-4-yl)-N-H-imidazok (H9.2.4) 

Example H9.2.5 

2- (2,6-dicUoro-4-hydroxyphe^ 

dihydroxypropylamino]pyrimidin-4-yl)-N^ (H9.2.5) 
Example H9.3.1 

2- (2,6-dicMoro-4-hydroxymethylphenyl) -4- (3- [4'-methoxybenzyloxy] phenyl)-5- 
(2- [3-hydroxypropylamino] pyrimidin-4-yl)-N-H-imidazole (H9.3, 1 ) 

Example H9.3.2 

2-(2,6-dicUoro-4-hydrdxymethylphenyl)-4-(3-[4'-methoxybeii2yloxy]p 
(2- [2-hydroxyethylamino]pyrimidin-4-)d)-N-H-imidazole (H9.3.2) 

Example H9.3.3 

2-(2,6-dicUoro-4-hydroxymet^ 

(2- [3-methoxypropylainino]pyrimidin-^ (H9.3.3) 
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Example H9.3.4 f 
2-(2,6-dicUoro-4-hydroxymethylphenyl)-4-(3^^^ 
(2-[2-methoxyethylamino]pyrii^ (H9.3.4) 

Example H9.3.5 

2-(2,6-dicMoro-4-hydroxymethylphenyl)-4-(3-^ 
(2-[2 > 3-dihydroxypropyIamino]pyrimidin-4->i)^^ (H9.3.5) 

Example H10.1.1 

2-(2,6-dichlorophenyl)-4-(3-allyloxyphenyl)-5-(2-[3- 
hydroxypropylamino] pyrimidin-4-yl) -N-H-imidazole (H 1 0. 1 . 1 ) 

An analogous reaction to that described in example HI. LI, but starting with G10.1 
gave H10.1.1 in 55% yield. 

MS:M = 496 (APR) 

Example H10.1.2 

2-(2,6-dichlorophenyi)-4-(3-allyloxyphenyl)-5-(2-[2- 
hydroxyethylamino] pyrimidin-4-yl) -N-H-imidazole (H 1 0. 1 .2) 

An analogous reaction to that described in example HI. 1.1, but starting with G1Q4 
and 2-aminoethanol gave H10.1.2 in 99% yield. 

MS:M = 482 (API+) 

Example H10.1.3 

2-(2,6-dichlorophenyl)-4-(3-allyloxyphenyl)-5-(2-[3- 
methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H10.1.3) 

Example H10.1.4 

2-(2,6-dichlorophenyl)-4-(3-allyloxyphenyl)-5-(2-[2- 
methoxyethylamind] pyrimidin-4-yl)-N-H-imidazole (H 1 0. 1 ,4) 

Example H10.1.5 

2-(2,6-dichlorophenyl)-4-(3-aUyloxyp^^ 

dihydroxypropylaimno]pyrinu^ (H10.L5) 



WO 03/087026 



PCT/EP03/03969 



•145- 

Example H10.2.1 

2-(2,6-dicMoro-4-hydrox}^he^^ 

amino] pynmidin^ (H10.2.1) 

Example H10.2.2 

2-(2,6-dichloro-4-hydroxyphen>d)-4-(3-allyloxyphen)d)-5-(2-[2- 
hydro^ethylaminoj-pyrimid^ (H10.2.2) 

Example H10.2.3 
2-(2 > 6-dicMoro-4-hych:oxyph^ 
amino]pyrimidin-4-yl)-N-H-imidazole (H10.2.3) 

Example H10.2.4 

2- (2,6-dichloro-4-hydroxyphenyl)-4- (3-allyloxyphenyl)-5-(2- [2-methoxyethyl- 
amino]pyrimidin-4-yl)-N-H-imidazole (HlO.2.4) 

Example H10.2.5 

2-(2,6-dicMoro-4-hydroxyphenyl)-4-(3-allyloxyphenyl)-5-(2-[2 l 3- 
dihydroxypropyl-ainino]pyrimidin-4-)d)-N-H-imidazole (H10.2.5) 

Example H10.3.1 

2-(2,6-dichloro-4-hydroxmethylyphenyl)-4-(3-allylo3cyphenyl)-5-(2-[3- 
hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H10.3. 1 ) 

Example H10.3.2 

2-(2,6-dichloro-4-hydroxymeth)dphenyl)-4-(3-all)doxyphenyl)-5-(2-[2- 
hydroxyethyl-amirio]pyrimi (H10.3.2) 

Example H10.3.3 

2-(2 ) 6-dichloro-4-hydroxymethylphenyl)-4-(3-allyloxyphenyl)-5-(2-[3- 
methoxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H10.3.3) 

Example H10.3.4 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-allyloxyphenyl)-5-(2-[2- 
methoxyethyl-amino]pyrinudin-4-yl)-N-H-imidazole (H10.3.4) 
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Example H10.3.5 

2-(2,6-dichloro-4-hydroxymethylpte 

dihydroxy-propylamino]pyrinudin-4^yl^^ (H10.3.5) 

Example HI 1.1.1 
5 2-(2,6-dichlorophenyl)-4-(4-chlorophen^ 

hydroxypropylamino]pyrimidin-4-y0^ (HI 1.1.1) 

An analogous reaction to that described in example HI. 1.1, but starting with Gll.l 
gave HI 1.1.1 in 49% yield. 

MS:M = 476 (API+) 

10 Example Hl l.1.2 

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[2- 
hydroxyethylamino]pyrimidin-4-yl)-N-H-imidazole (Hll.1.2) 

An analogous reaction to that described in example HI. 1.1, but starting with Gll.l 
and 2-aminoethanol gave Hll.1.2 in 40% yield, m.p. 129-134°C. 

15 MS:M = 462(API+) 

Example Hll.1.3 

2- (2,6-dichlorophen)i)-4- (4-chlorophenyl)-5- (2- [3- 
methpxypropylamino]pyrimidin-4-yl)-N-H-imidazole (Hll.1.3) 

An analogous reaction to that described in example HI. 1.1, but starting with Gll.l 
20 and 3-methoxy-l-aminopropane gave Hll.1.3 in 73% yield. 

MS:M = 490 (API+) 

Example Hll.1.4 

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[2- 

me thoxyethylamino ] pyrimidin-4-yl)-N-H-imidazole (H 1 1 . 1 .4) 

25 An analogous reaction to that described in example HI. LI, but starting with Gll.l 
and 2-methoxy-l-aminoethane gave Hll.1.4 in 73% yield. 



WO 03/087026 



PCT/EP03/03969 



-147- 

MS:M = 476(API+) 
Example Hll.1,5 

(rac)-2-(2,6-dicMorophenyi)-4-(4-^ 

amino] pyrimidin-4-yl)-N-H-iinidazole (Ml 1.1.5) 

5 An analogous reaction to that described in example Hl.1.1, but starting with Gll.l 
and (rac)-2,3-dihydroxypropyiamine gave HI 1.1.5 in 86% yield. 

MS:M = 492(+) 
Example HI 1.1.6 

(R)-2-(2,6-dicWorophen)d)-4-(4-chlorophen>d)-5-(2-[2,3-dihydroxypropyl- 
10 amino] pyrimidin-4-yl)-N-H-imidazole (HI 1.1.6) 

An analogous reaction to that described in example Hl.1.1, but starting with Gll.l 
and (R)-2 > 3-dihydroxypropylamine gave Hll.1.6 in 47% yield. 

MS:M = 492 (API+) 

Example HI 1.1. 7 

15 (S)-2-(2,6-dichlorophenyl)-4-(3-bromophenyl)-5-(2-[2,3-dihydroxypropyl- 
amino]pyrimidta-4-yl)-N-H-imidazole (Hll.1.7) 

Example HI 1.1.8 

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[4- 
hydroxybutylamino]pyrimidin-4-)d)-N-H-imidazole (HI 1.1.8) 

20 An analogous reaction to that described in example Hl.1.1, but starting with Gll.l 
and 4-amino-l-butanol gave Hll.1.8 in 52% yield. 



MS:M = 488(API+) 
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ExampIeHlLL9 

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[5- 
hydroxypentylamino]pyrimidin-4-yl)-N-H-imid (H11.L9) 

An analogous reaction to that described in example HI. 1.1, but starting with Gl LI 
and 5-amino-l-pentanol gave Hll.1.9 in 53% yield, m.p. 188-194°C. 

MS:M = 504(API+) 

Example H1LL10 

2- (2,6-dichlorophenyl)-4- (4«chlorophenyl)-5- (2- [3-hydroxy-2,2- 
dimethylpropylamino] -pyrimidin-4-)d)-JV-H-imidazole (H1LL10) 

An analogous reaction to that described in example HI. LI, but starting with Gll.l 
and 3-amino-2,2-dimethyl-l-propanol gave Hll.1.10 in 73% yield. 

MS:M = 504 (API+) 

Example H11J.11 

(rac)-2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[3- 
hydroxybutylan^o]pyrimidin-4-yl)-N-H-imidazole (HlLl.ll) 

An analogous reaction to that described in example HLL1, but starting with 
GILl and (rac)-4-amino-2-butanol gave HlLl.ll in 53% yield. 

MSlM = 490 (API+) 

Example H1LL12 

(rac)-2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[3-hydroxy-l- 
phenylpropyiamino] -pyrimidin-4-yl)-N-H-imidazole (H1LL12) 

An analogous reaction to that described in example HI. 1.1, but starting with Gll.l 
and (rac)-3-amino-3-phenyl- 1 -propanol gave Hll.1.12 in 31% yield, m.p. 129- 
134°C. 



MS:M = 552 (API+) 
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Example Hll.1.13 

2-(2,6-dicMorophenyi)-4-(4-chlorophen>i)-5-(2-[2-rerr- 
butyloxyethyiamino]pyrimi^ (Hll.1.13) 

An analogous reaction to that described in example HI. 1.1, but starting with Gll-1 
5 and 2-tert-butyloxyethylamine gave HI 1.1.13 in 84% yield. 

M§:M = 518(API+) 

Example HI 1.1.14 

2-(2,6-dicMorophenyl)-4-(4-cMorophenyl)-5-(2-ai^ 
imidazole (Hll.1.14) 

10 A solution of 30 mg (0.06 mmol) Gll.l were placed in an autoclave and 10 ml 
liquid ammonia was added. After 20 h at 40°C the solvent was removed and the 
residue was purified by column chromatography on SiGel 
(dichloromethane/methanolic ammonia 95:5). Yield: 17 mg (64%) Hll.1.14. 

MS:M = 418 (API+) 

15 Example Hll.1.15 

2- (2,6-dichlorophenyl)-4- (4-chlor ophenyl)- 5- (2- [ (2- terf-butyloxycarbonyl- 
aminqethyl)amino]pyrimidin-4^ (HI 1.1.15) 

An analogous reaction to that described in example HI. 1.1, but starting with Gll.l 
and N-BOC-ethylendiamine gave Hll.1.15 in 81% yield. 

20 MS:M = 561 (API+) 

Example HI 1.1.16 

2-(2,6-dicMorophenyl)-4-(4-cMorophenyl)-5-(2-^^ 
aminopropyl)amino]pyrimidin-4-yl)-N-H-imida2ok (HI 1.1.16) 

An analogous reaction to that described in example HI. 1.1, but starting with Gll.l 
25 and N-BOC-l,3-diaminopropane gave H1LL16 in 81% yield. 



MS:M=:575 (API+) 
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Example HI 1.1.17 

2-(2,6-dicMorophenyl)-4-(4-<Wdrophenyl)-5-(2-[(4-fcrf-butyloxycarbonyl- 
ammobutyl)aniino]pyriim^ 

An analogous reaction to that described in example Hi. 1.1, but starting with Gll.l 
and N-BOC-l,4-diaminobutane gave Hll.1.17 in 75% yield. 

MS: M = 589 (API+) 

Example HI 1.1.18 

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5<2^[(2 
ammoethyl)ammo]pyriniidin-4-yl)-jyr-H-imidazole (HI 1.1.18) 

From HI 1.1. 15 by treatment with trifluoroacetic acid at room temperature 
overnight. Isolated as trifluoroacetate in 63% yield. 

MSjM = 461 (API+) 

Example HI 1.1.19 

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[(3- 
ammopropyl)ammo]pyrimidm-4-yl)-N-H-imidazoie (HI 1.1.19) 

An analogous reaction to that described in example HI 1.1.18, but starting with 
Hll.1.16 gave Hll.1.19 in 82% yield. 

MS: M = 475 (API+) 

Example HI 1.1.20 

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[(4- 
aminobutyl)ammo]pyrimidin-4-yl)-Ar-H-imidazole (HI 1.1.20) 

An analogous reaction to that described in example HI 1.1.18, but starting with 
Hll.1.17 gave HI 1.1.20 in 26% yield. 

MS:M = 489(API+) 



WO 03/087026 



PCT/EP03/03969 



-151- 

Example HI 1.1.21 

2-(2,6*dicMorophenyl)-4-(4-cMorophenyl)-W 
amino]pyrimidin-4-yl)-N-H-iniidazole (Mll.1.21) 

An analogous reaction to that described in example HI. 1.1, but starting with Gil l 
5 and N,N-dimeftylethyiendiamine gave Hll.1.21 in 69% yield, m.p. 109-119 9 C 

MS: M = 489 ( API+) 

Example HI 1.1.22 

2-(2,6-dichlorophenyl)-4»(4-chlorophenyl)-5-(2-[(3-iVJV- 
dimemylanimopropyl)ammo]-pyrmTidm-4-yl)-N-H-iniid (HI 1.1.22) 

10 An analogous reaction to that described in example HI. 1.1, but starting with Gl 1.1 
and N.N-dimethyl-l^-diaminopropane gave Hi 1.1.22 in 67% yield, m.p. 98- 
113 6 C. 

M§i M = 503 (API+) 
Example HI 1.1.23 

15 2-(2,6-dicMorophenyl)-4-(4-cWorophenyl)-5-(2-[3-(pyiroUdin-l- 
yl)propylammo]-pyrhnidm-4-yl)-N-H-imidazole (HI 1.1.23) 

An analogous reaction to that described in example HI. 1.1, but starting with Gl 1.1 
and l-(3-ammopropyl)pyrrolidine gave Hll.1.23 in 55% yield. 

MS:M = 529 (API+) 

20 Example HI 1.1. 24 

2-(2,6^diduorophenyl)-4^(4-<Worophenyl)-5-(2-[3-(morpholin-4- 
>d)propylanuno)-pyrinudm-4-yl)-N-H-imida2ole (HI 1.1.24) 

An analogous reaction to that described in example Hl.1.1, but starting with GH.l 
and 4-(3-aminopropyl)morpholine gave HI 1.1.24 in 55% yield. 



25 



MS:M = 545 (API+) 
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Example Hll.1.25 
2-(2,6-dicUorophenyl)-4-(4- 

)d)propyiamino]pyrimidin-4-yl)-N-H-imi (HI 1.1.25) 

An analogous reaction to that described in ©cample HI. 1.1, but starting with Gll.l 
5 and l-(3-aminopropyl)-4-methylpiperazine gave H1L1.25 in 69% yield, m.p. 113- 
118°C. 

MS:M = 558 (API+) 
Example H11.L26 

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[(terf- 
10 butylcarboxy)methyiaminq] -pyriniidin-4-yl)-N-H-imidazole (HI 1.1.26) 

An analogous reaction to that described in example HI. 1.1, but starting With Gll.l 
and tert-butyl 2-aminoacetate gave Mil. 1.26 in 18% yield. 

MSiM = 532 (API+) 

Example Hll.1.27 
15 2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[2-(tert- 

butylcarboxy )ethylamino] pyrintidin-4-yl)-N-H-imidazole (HI 1.1.27) 

An analogous reaction to that described in example HI. 1.1, but starting with Gll.l 
and tert-butyl 3 -aminopropionate gave H 1 1 . 1 .27 in 62% yield. 

M& M = 546 (API+) 

20 Example HI 1.1.28 

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[3-(tert- 
butylcarboxy)propylamino]-pyrimidin-4-yl)-N-H-imidazole (Hll.1.28) 

An analogous reaction to that described in example HI. 1.1, but starting with Gll.l 
and tert-butyl 4-aminobutyrate gave Hll.1.28 in 76% yield. 



25 MS:M = 560(API+) 
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Example Hll.1.29 

2-(2^6-diehlorophenyl)-4-(4-ddorophenyl)-5-(2-[ 
butylcarboxy)pfop)damino]^pyrimidin-4-y (HI 1.1.29) 

An analogous reaction to that described in example HI. 1.1, but starting with Gl 1.1 
and tert-butyl 2-aminobutyrate gave Hll.1.29 in 47% yield 

MS:M = 560 (API+) 

Example HI 1.1.30 

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2- 
[carboxymethyiamino]pyrimidin-4-yl)rN-H-imidazole (Hll.1.30) 

From Hi 1.1.26 with trifluoroacetic acid at room temperature overnight. 

MS:M = 476 (APR) 

Example HI 1.1.31 

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[2- 
carboxyethylamino]pyrimidin-4-yl)-N-H-imidazole (HI 1.1.31) 

An analogous reaction to that described in example H11.L29, but starting with 
HI 1.1.27 gaveHll.1.31. 

MS:M = 490 (API+) 

Example HI 1.1.32 

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[3- 
carboxypropylamino] pyrimidin-4-yl)-N-H-imidazole (Hll.l .32) 

An analogous reaction to that described in example HI 1.1.29, but starting with 
Hll.l.28gaveH11.1.32. 



MS:M==504(API+) 
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I&ample HI 1.1.33 
2-(2,6-dicMorophenyi)-4-(4- 

carboxypropylamino] pyrimidin-4-yl)-N-H-imidazole (HI 1 .1.33) 

An analogous reaction to that described in example Hi 1,1.29, but starting with 
HlLl.29gaveHll.L29. 

MSiM = 504(API+) 

Example Hll.1.34 

2-(2,6-dicMorophenyl)-4-(4-cMorophenyl)-5-(2-[2-(2-aminoethoxy)ethylamino]- 
pyrimidin-4-yl)-N-H-imidazole (Hll.1.34) 

An analogous reaction to that described in example HI. LI, but starting with G1L1 
and 2-(2-aminoethoxy)ethylamine gave Hll.1.34 in 30% yield. 

MSlM = 505(API+) 

Example HI LI. 35 

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[2-(2-NJV- 
dimethylaminopropoxy)-propylamino]-pyrimidin-4-yl)-N-H-imidaz^ 
(HI 1.1.35) 

An analogous reaction to that described in example HLL1, but starting with G1L1 
and 2-(2-N,N-dimethylaminoethoxy)ethylamine gave H1LL35 in 76% yield. 

MS:M = 561 (API+) 

Example HI 1.1.36 

2- (2,6-dichlorophenyl)-4- (4-chlorophenyl)-5- (2- [2- (2-N,N-dimethylaminoethyl)- 
thioethylamino] -pyrimidin-4-yl) - JV-H-imidazole (HI 1.1.36) 

An analogous reaction to that described in example HI. LI, but starting with Gil.! 
and 2-(2-N,N-dimethylaminoethyl)thioethylamine gave H1LL36 in 79% yield. 

MS: M = 549 (API+), 547 (AHO 
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Example Hll.1.37 

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-( 
dimeth)daminopropyl)-thioethylamino]-pyrimidin-4^ 
(HI 1.1.37) 

5 An analogous reaction to that described in example HI. 1.1, but starting with Gl 1.1 
and 2-(3-N,N-dimeth)daminopropyl)thioethylamine gave HI 1.1*37 in 87% yield. 

MS: M = 563 (API+), 561 (API-) 

Example Hi 1.1.38 

2-(2,6-dichlorophenyl)-4-(4-cUorophenyl)-5-(2-[3-(2-N^-dimethylaminoethyl)- 
10 thiopropylamino]-pyrimidin-4-yI)-^^ (Hll.1.38) 

An analogous reaction to that described in example HI. 1.1, but starting with Gll.l 
and 3-(2-N,N-dimethylaminoethyl)thiopropylamine gave Hll.1.38 in 62% yield. 

MS: M = 563 (API+), 561 (API-) 

Example HI 1.1.39 

15 2-(2,6-dicMorophenyl)-4-(4-dUorophenyl)-5-(2-[3-(3-N,N-dimethylamino- 
propyl)thiopropylamino]-pyriim (HI 1.1.39) 

An analogous reaction to that described in example HI. 1.1, but starting with Gll.l 
and 3-(3-N,N-dimethylaminopropyl)thiopropylamine gave HI 1.1.39 in 68% yield. 

MS: M = 577 (API-h), 575 (API-) 

20 Example HI 1.1.40 

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[(3-methylthiophen-2- 
yl)methylamino] -pyrimidin-4-yl) -N-H-imidazole (HI 1 . 1 .40) 

An analogous reaction to that described in example HI. 1.1, but starting with Gll.l 
and 2-aminomethyl-3-methylthiophene gave HI 1.1. 40 in 40% yield. 



25 MS:M = 528(API+) 
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Exam ple Hll.1.41 
2-(2,6-dicMorophenyl)-4-(4-cHo 
pyrimidin-4-yl)-N-H-imidazole (Hll.1.41) 

An analogous reaction to that described in example HI. 1.1, but starting with Gl 1.1 
5 2-(thiophen-2-yl)ethylamine gave Hll.1.41 in 74% yield. 

MS:M = 528 (API+) 

F.Yample HI 1 . 1 .42 

2- (2,6-dichlorophenyl)-4- (4-chlorophenyl)-5-(2- [ (furan-3-yl)methylamino] - 
pyrimidin-4-yl)-N-H-imidazole (HI 1.1.42) 

10 An analogous reaction to that described in example HI. 1.1, but starting with Gll.l 

3- aminomethylfurane gave Hll.1.42 in 45% yield. 

MS:M = 498(API+) 
Example HI 1.1.43 

2-(2,6-diddorophenyl)-4-(4-chlorophenyl)-5-(2-[2-(l > 2,4-tria2ol-l- 
15 yl)ethylamino]-pyrimidin-4-yl)-N-H^imidazole (Hll.1.43) 

An analogous reaction to that described in example Hi. 1.1, but starting with Gll.l 

2- (l,2,4-triazol-l-yl)ethylamine gave Hll.1.43 in 49% yield. 

MS:M = 513 (API+) 
Example HI 1.1.44 

20 2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[3-(l,2,4-triazol-3- 
yl)propyiamino]-pyrinudin-4-yl)-N-H-imidazole (HI 1.1.44) 

An analogous reaction to that described in example Hi. 1.1, but starting with Gll.l 

3- (l,2,4-triazol-3-yl)propyiamine gave Hll.1.44 in 81% yield. 



MS:M = 527 (API+) 
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Example HI 1.2.1 

2-(2,6-dkMoro-4-hydroxyphenyl)-4-^ 
ainino]pyrimidin^^ (H1L2.1) 

Example HI 1.2.2 
2-(2,6-dicMoro-4-hy^ 

amino]pyrimidin-4-)i)-N-H-iinida2ole (Hi 1.2.2) 

Example HI 1.2.3 
2-(2,6^dicMoro-4-hydroxy^ 

methoxypropylamino]pyrimidin-4-yl)-N-H-imidazok (HI 1.2.3) 

Example Hll.2.4 
2-(2,6-didiloro-4-hydroxypheny 

methoxyethylamino]pyrimidm^^ (HI 1.2.4) 

Example HI 1.2.5 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-chlorophenyl)-5-(2-[2,3- 
dihydroxy^ropylamino]pyri^ (HI 1.2.5) 

Example HI 1.3.1 

2-(2,6-dicMoro-4-hydroxymethylphenyl)-4-(4-chlorophenyl)-5-(2-[3- 
hydroxypropylamino] pyriimdin-4-yl)-N-H-imidazole (HI 1.3.1) 

An analogous reaction to that described in example HI. 1.1, but starting with G11.3 
gave Hi 1.3.1 in 13% yield. 

MS: M = 506 (API+), 504 (API-) 

Example HI 1.3.2 

2-(2,6-dicMoro-4-hydroxymethylphenyl)-4-(4-chlorophenyl)-5-(2-[2- 
hydfoxyethylainino]pyrimidin-4-yl)-N-H-imida2ole (HI 1.3.2) 

Example Hi 1.3.3 

2-(2 > 6-dichloro-4-hydroxymethylphenyl)-4-(4-chlorophenyl)-5-(2-[3- 
methoxypropylamino] pyriitudin-4-yl)-N-H-imidazole (H 1 1 .3 .3) 



= 4 : jk,_. 
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Example Hi 1.3.4 
2-(2,6*dicMoro-4-hydroxyme^ 

methoxyethylamino]pyrimidm^ (HI 1.3.4) 

Example HI 1.3.5 

2-(2,6-dicMoro-4-hydroxymethylphenylH^ 
dihydroxypropylamino]pyrimidin-^ (HI 1.3.5) 

Example H12.1.1 

2-(2,6-dicWorophen)d)-4-(4-fluorophen)i)-5-(2-[3- 
hydroxypropylamino ] pyrimidin-4-yl)-N-H-imidazole (H 1 2. 1 . 1 ) 

Example H12.1.2 

2-(2,6-dicWorophenyl)-4-(4-fluorophenyl)-5-(2-[2- 
hydroxyethylamino]pyrimidin-4-yl)^iV-H-imidazole (H 1 2. 1 .2) 

Example H12.1.3 

2-(2,6-dichlorophenyl)-4-(4-fluorophenyl)-5-(2-[3- 
methoxypropylamino] pyrimidin-4-yl)-N-H-imidazole (H 1 2. 1 .3 ) 

Exam ple H12.L4 

2-(2,6-dichlorophenyl)-4-(4-fluorophenyl)-5-(2-[2- 
methoxyethylamino]pyrimidin-^^ (HI 2. 1 .4) 

Example H12.1.5 

2-(2,6-dichlorophenyl)-4-(4-fluorophenyl)-5-(2-[2,3- 
dihydroxypropylamino] pyrinudin-4-yl)-N-H-imidazole (H12. 1 .5) 

Example H12.2.1 

2-(2,6-dicMoro-4-hydroxyphen)d)-4-(4-fluorophenyl)-5-(2-[3-hydroxy- 
propylamino]pyrimidin-4-yl)-N-H-imidazole (HI 2.2. 1 ) 

Example H12.2.2 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-fl^ 
amino]pyrimidin-4-yl)-N-H-imidazole (H12.2.2) 
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Example H12.2.3 

2-(2,6-di<Woro-44iydroxypheny^^ 
amino]pyrimidin-4-yl)-N-H-imida2ole (H12.2.3) 

Example H12.2.4 

5 2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-fluorophenyl)-5-(2-[2-methoxyethyl- 
amino]pyrimidin-4-yl)-N-H-imidazole (H12.2.4) 

Example H12.2.5 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-fluorophenyl)-5-(2-[2,3- 
dihydroxypropylamino] pyrimidin-4-yl)-N-H-imidazole (HI 2.2.5) 

10 Example HI 2.3.1 

2-(2 > 6-dichloro-4-hydroxymethylpheriyl)-4-(4-fluorophenyl)-5-{2-[3- 
hydroxypropylamino] pyrimidin-4-yl)-N-H-imidazole (H12.3.1) 

Example H12.3.2 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(4-fluorophenyl)-5-(2-[2- 
15 hydroxyethylammo]pyrimidm^ (H12.3.2) 

Example H12.3.3 

2-(2,6-dicUoro-4-hydroxymethylphenyl)-4-(4-fluorophenyl)-5-(2-[3- 
methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H12.3.3) 

Example H12.3.4 

20 *2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(4-fluorophenyl)-5-(2-[2- 
methoxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H12.3.4) 

Example H12.3.5 

2-(2,6-dicUoro-4-hydroxymethylphenyl)-4-(4-fluorophenyl)-5-(2-[2,3- 
dihydroxypropylamino]^ (H12.3.5) 

25 Example H13.1.1 

2-(2,6-dichlorophenyl)-4-(4-chloro-3-methoxyphen)4)-5-(2-i3- 
hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H13.1.1) 
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ExampleHB.U 

2-(2,6-dicMorophenyl)-4- (4-cMoro 

hydroxyethyiamino]pyrimidin-4^ (H13.1.2) 
Example H13.1.3 

2-(2,6-dicWorophenyl)-4-(4-chloro-3-methoxyphenyl)-5--(2-[3- 

methoxypropylamino]pyrimidin-^ (H13.1.3) 

Example H1 3.1.4 

2-(2,6-dichlorophenyl)-4-(4-chloro-3-methoxyphenyl)-5-(2-[2- 
methoxyethylamino] pyrimidin-4-yl)-N-H-imidazole (H 1 3. 1 .4) 

Example H13.1.5 

2-(2,6-dichlorophenyl)-4-(4-cMo^ 

dihydroxypropylamino]pyrimidin-4-yl)-N-H- (H13.1.5) 
Example H13.2.1 

2-(2,6-dicMoro-4-hydroxyphenyl)-4-(4-diloro-3-methoxyphenyl)-5-( 
hydroxypropylamino] pyrimidin-4-yl)-N-H-imidazole (HI 3.2.1 ) 

Example H13.2.2 

2- (2 > 6-dicMoro-4-hydroxyphenyl)-4-(4-cMoro-3-methoxyphenyl)-5- ( 
hydroxyethylammojpyriimc^ (H13.2.2) 

Example H13.2.3 

2-(2,6-cUcMoro-44iydroxyphenyl)-4-(4-<^ 
methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H13.2.3) 

Example HI 3.2.4 

2-(2,6-dicWoro-4-hydroxyphenyl)-4-(4-chldro-3-methoxyphenyl)- 
methoxyethylan^o]pyrimidin-4-yl)-N-H-imida2ole (H13.2.4) 

Example H13.2.5 

2-(2,6-dicWoro-4-hydroxyphenyl)-4-(4-<^oro-3-methoxyphenyl)-5 
dihydroxypropylamino]pyrimidm^ (H13.2.5) 
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Example H13.3.1 
2K2,6-dicMoro-4-hydroxyme^ 

hydroxypropylamino]pyrimidin-4-y^ (H 1 3.3. 1 ) 

Example H13.3.2 
5 2-(2,6-dicMoro-4-hydroxymethylphe^ 

hydroxyethylamino]pyrimidin-4-yl)-N-H-imida2ole (H13.3.2) 

Example H13.3.3 

2-(2,6-dicMoro-4-hydroxymethylphenyl)-4-(4-chloro-3-metho 
methoxypropylamino]pyrimidin-4-yl^ (H13.3.3) 

10 Example H13.3.4 

2- (2,6-dicMoro-4-hydroxymethylphenyl) -4- (4-chloro-3-methoxyphenyl)-5- (2- [2- 
methoxyethylamind]pyrimidin-4-yl)-N-H-iimdazole (H13.3.4) 

Example HI 3.3.5 

2*(2,6-dicMoro-44iydroxyphenyl)-4-(4-cM^ 
15 dihydroxypropylamino]pyrimidin-4-^ (H13.3.5) 

ExampleH14.1.1 

2- (2,6-dichlorophenyl)-4- (3-benzyloxy-4-fluorophenyi)-5- (2- [3- 
hydroxypropylamino] pyriirudin-4-yl)-N-H-imidazole (H 1 4. 1 . 1 ) 

An analogous reaction to that described in example HI. 1.1, but starting with G14.1 
20 gave H14.1.1 in 68% yield. 

MS:M = 564 (API+) 

Example H14.1.2 

2-(2,6-dichlorophenyl)-4-(3-ben2yloxy-4-fluorophenyl)-5- (2- [2- 
hydroxyethylaimno]pyrimidin-4-yl)-N-H-imidazole (H14.1.2) 

25 An analogous reaction to that described in example Hi. 1.1, but starting with G14.1 
and 2-aminoethanol gave H14.1.2 in 73% yield. 



MS:M = 550 (API+) 
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Example H14.L3 
2~(2,6-dichlorophen)fl)-4-(3^ 

metiroxypropylamm^ (H14.1.3) 

An analogous reaction to that described in example HI. LI, but starting with G14.1 
5 and 3-methoxy- 1 -aminopropane gave H 14,1.3 in 80% yield. 

M&M = 578(API+) 

Example H14.1.4 

2-(2,6-dichlorophenyl)-4-(3-benzyloxy-4-fluorophenyl)-5-(2-[2- 
methoxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H14.L4) 

10 An analogous reaction to that described in example HI. 1.1, but starting with G14.1 
and 2-methoxy- 1-aminoethane gave H 14. 1 .4 in 67% yield. 

MS:M = 564 (API+) 

Example H14.1.5 

(rac)-2-(2,6-dichlorophenyl)-4-(3-benz)doxy-4-fluorophenyl)-5-(2-[2,3- 
15 dihydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H14.1.5) 

An analogous reaction to that described in example HI. 1.1, but starting with G14.1 
and (rac)-2,3-dihydroxypropyl-amine gave H14. 1.5 in 58% yield. 

MS:M = 580 (APR) 

Example H14.2.1 

20 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-benzydoxy-4-fluorophenyl)-5-(2-[3- 
hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H14.2.1) 

An analogous reaction to that described in example HI. 1.1, but starting with G14.2 
gaveH14.2.1in58% yield. 

MSiM = 580 (API+) 
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Example H14.2.2 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3^ 
hydroxyethyl-amino]pyrimidin^-yl)-N-H-imi (M14.2.2) 

An analogous reaction to that described in example HI. 1.1, but starting with G14.2 
5 and 2-aminoethanol gave H14.2.2 in 76% yield. 

MS:M = 566(API+) 

Example H14.2.3 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-benzyloxy-4-fluorophenyl)-5-(2-[3- 
methoxypropyl-ammo]pyriimdm-4^ (H14.2.3) 

10 An analogous reaction to that described in example HI. 1.1, but starting with G14.2 
and 3-methoxy-l-aminopropane gave H14.2.3 in 77% yield. 

MS:M = 594(API+) 

Example H14.2.4 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-benzyloxy^4-fluorophenyl)-5-(2-[2- 
15 methoxyethyl-amind]pyrimidin-4-)d)-N-H-imida2ole (H14.2.4) 

An analogous reaction to that described in example HI. 1.1, but starting with G14.2 
and 2-methoxy-l-aminoethane gave H14.2.4 in 53% yield. 

MS:M = 580 (API+) 

Example H14.2.5 
20 (rac)-2-(2,6-dichloro-4-hydroxyphenyl)-4^ 

[2,3-dihydroxypropyl-amino]pyrimidin-4-yl)-N-H-imida2ole (H14.2.5) 

An analogous reaction to that described in example Hl.1.1, but starting with G14.2 
and (rac)-2,3-dihydroxypropyl-amine gave H 14.2.5 in 48% yield. 



MS:M = 596 (API+) 
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Example HI 4.3. 1 

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-benzyloxy-4-fluorophenyl)-5- 
hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H14.3.1) 

An analogous reaction to that described in example HI. 1.1, but starting with G14.3 
5 gave H14.3.1 in 53% yield. 

MS:M = 594 (API+) 

Example H14.3.2 
2-(2,6-didrioro-4-hydroxymeth^ 

hydroxyethyl-amino]pyrimidin-4-yl)-N-H-imida2ole (H14.3.2) 

10 Aii analogous reaction to that described in example HI. 1.1, but starting with G14.3 
and 2-aminoethanol gave H14.3.2 in 39% yield. 

MS:M = 580 (API+) 

Example H14.3.3 

2-(2,6-dicUoro-4-hydroxymeth)1phenyl)-4-(3-ben2yloxy-4-fluorophenyl)-5-(2-[3- 
15 methoxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H14.3.3) 

An analogous reaction to that described in example H1.L1, but starting with G14.3 
and 3-methoxy- 1 - aminopropane gave H14.3.3 in 24% yield. 

MS: M = 608 (API+) 
Example H14.3.4 

20 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-benz)ioxy-4-fluorophen)i)-5-(2-[2- 
methoxyeth)d-amino]pyrimidin-4-yl)-N-H-imida2ole (H14.3.4) 

An analogous reaction to that described in example HI. 1.1, but starting with G14.3 
and 2-methoxy- 1 -aminoethane gave HI 4.3.4 in 60% yield. 



MS:M = 594(APi+) 
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Example H14.3.5 
(rac)-2-(2,6-dicMoro-4-hydro^ 

(2-[2^-dihydroxypropylamino]pyrimidin-4-yl)-N-H^ (H14.3.5) 

An analogous reaction to that described in example HI. 1.1, but starting with G14.3 
and (rac)-2,3-dihydroxypropyl-amine gave H14.3.5 in 49% yield. 

MS: M = 610 (API+) 

Example H15.1.1 

2-(2,6-dichlorophenyl)-4-(3-benzyloxy-4-methylphenyl)-5-(2-[3- 
hydroxypropylamino]pyrimidin-4^ (H15.1.1) 

Example H15.1.2 

2-(2,6-dichlorophenyl)-4-(3-benzyloxy-4-methylphenyl)-5-(2-[2- 
hydroxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H15.1.2) 

Example H15.1.3 

2-(2,6-dichlorophenyl)-4-(3-benzyloxy-4-methylphenyl)-5-(2-[3- 
methoxypropylamino] pyrimidin-4-yl)-N-H-imidazole (H 15.1.3) 

Example H15.1.4 

2- (2,6-dichlorophenyl)-4- (3-benryloxy-4-methylphenyl)-5-(2- [ 2- 
methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H15.1 ,4) 

Example H15.L5 

2-(2,6-dichlorophenyl)-4-(3-benzyloxy-4-methylphenyl)-5-(2-[2,3- 
dihydroxypropylamino] pyrimidin-4«yl)-N-H-imidazole (H15.1.5) 

Example HI 5.2.1 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-benzyloxy-4-meth^phenyl)-5T(2-[3- 
hydroxypropyl-amino]pyrimidin-4-yl)-]V-H-imida2ole (H15.2.1) 

An analogous reaction to that described in example HI. 1.1, but starting with G15.2 
gave H15.2.1 in 71% yield. 



MS:M = 576 (API+) 
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ExampleH15.2.2 

2-(2,6-dicMoro-4-hydroxyphenyl)-4-(3-bei^^ [2- 
hydroxyethyl-amino]pyrimidin-^ (Hi 5.2.2) 

An analogous reaction to that described in example Hi. 1.1, but starting with G15.2 
5 and 2-aminoethanol gave H15.2.2 in 76% yield. 

M§:M = 562 (API+) 

Example H15.2.3 

2-(2,6-dicMoro-4-hydroxyphenyl)-4-(3-beM 
methoxypropyl-amino]pyrimidin-4^ (H15.2.3) 

10 An analogous reaction to that described in example HI. 1.1, but starting with G15.2 
and 3-methoxy-l-aminopropane gave H15.2.3 in 70% yield. 

MS:M = 590(API+) 
Example H15.2.4 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-benzyloxy-4-methylphen>i)-5-(2-[2- 
15 methoxyeth)d-amino]pyrinudin-4-yl)-N-H-imidazole (HI 5.2.4) 

An analogous reaction to that described in example HI. 1.1, but starting with G15.2 
and 2-methoxy-l-aminoethane gave HI 5.2.4 in 70% yield. 

MS:M = 576(API+) 

Example H15.2.5 
20 (rac)-2-(2,6-dichloro-4-hydroxy^henyl)-4-(3-b^ 

[2,3-dihydroxypropyi-aminolpyrimi (H15.2.5) 

An analogous reaction to that described in example HI. 1.1, but starting with G15.2 
and (rac)-2,3*dihydroxypropyl-amine gave H15.2.5 in 53% yield. 



MS:M = 592 (API+) 
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Example H15.3.1 

2-(2,6-dichloro-4-hydroxymethylpheny0^^ 
[3-hydroxypropyl^amino]pyrimidin 

An analogous reaction to that described in example HI. 1.1, but starting with G15.3 
gave H15.3.1 in 58% yield. 

MS:M = 590 (API+) 

Example H15.3.2 

2-(2,6-dicMoro-4-hydroxymethylpte 
[2-hydroxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole^ 

An analogous reaction to that described in example HI. 1.1, but starting with G15.3 
and 2-aminoethanol gave H15.3.2 in 45% yield. 

M§iM = 576 (API+) 

Example HI 5.3.3 

2-(2,6-dicMoro-4-hydroxymethylphenyl)-4-(3-ben2yloxy-4-methylphenyl)-5-(2- 
[3-methoxypropyl-ammo]pyrimi^ 

An analogous reaction to that described in example HI. 1.1, but starting with G15.3 
and 3-methoxy- 1 -aminopropane gave Hi 5.3.3 in 27% yield. 

M5lM = 604(API+) 
Example H15.3.4 

2-(2,6-dicWoro-4-hydroxymethylphenyl)-4-(3-benzyloxy-4-methylphenyl)-5-(2- 
[2-methoxyethyl-amino]pyrimidin-4-yl)-N-H-imida2ole (HI 5,3,4) 

An analogous reaction to that described in example HI. 1.1, but starting with G15.3 
and 2-methoxy- 1 -aminoethane gave H15.3.4 in 60% yield. 



MS:M = 590 (API+) 
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Example HI 5.3.5 

(rac)-2-(2,6-dichloro-4-hydroxymeth^^ 

5- (2- [2,3-dihydroxypropylamino]pyrimidm^ (H15.3.5) 

An analogous reaction to that described in example HI. 1.1, but starting with G15.3 
5 and (rac)-2,3-dihydroxypropyl-amine gave H15.3.5 in 55% yield. 

MS:M = 606 (API+) 

Example H16.1.1 

2-(2,6-dichlorophenyl)-4-(3-methylthiophen>d)-5-(2-[3- 
hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H16.1.1) 

10 Example H16.1.2 

2-(2,6-dichlorophenyl)-4-(3-methylthiophen)d)-5-(2-[2- 
hydroxye thylamino] pyrimidin-4-yl) -N-H-imidazole (H 1 6. 1.2) 

Example H16.1.3 

2-(2,6-dichlorophenyl)-4-(3-methylthiophenyl)-5-(2-[3- 
15 methoxypropylamino]pyrimidin-4-yd)-N-H-imidazole (H16.1.3) 

Example H16.1.4 

2-(2 ) 6-dichlorophenyl)-4-(3-methylthiophenyl)-5-(2-[2- 
methoxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H16.1.4) 

Example H16.1.5 
20 (rac)-2-(2,6-dicUorophenyl)-4-(3-methyl^ 

amino]pyrimidin-4-yl)-N-H-imidazole (H16.1 .5) 

Example H16.2.1 

2-(2,6-dichloro-4-hydroxyphen)d)-4-(3-meth)dthiophenyl)-5-(2-[3- 
hydroxypropylamino] pyrimidin-4-yl)-N-H-imidazole (H 1 6.2. 1 ) 



25 



Example H16.2.2 

2-(2,6-dichloro-4-hydroxyphen)d)-4-(3-methylthiophenyl)-5-(2-[2- 
hydroxyethylanMno]pyrimidin-4-yl)-N-H-imidazole(H16.2.2) 
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Example H16.2.3 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-methyltWophenyl) 
methoxypropylaminojpyrimidin^ (H16.2.3) 

Example H16.2.4 

2-(2,6-dichloro-4-hydroxj^henyl)-4-(3-methylthiophen^ 
methoxyethylamino] pyrimidin-4-yl)-N-H-imidazole (H 1 6.2.4) 

Example H16.2.5 

(rac)-2-(2,6-dichloro-4-hydroxyp^ 

dihydroxypropyl-aminojpyrimidin-^ (H 1 6.2.5) 

Example H16.3.1 

2- (2 > 6-<Uchloro-4-hydroxymethylphenyl)-4- (3-methylthiophenyl)-5- (2- [3- 
hydroxypropylamino]p)rimidm^ (H16.3.1) 

Example H16.3.2 

2-(2,6-dicMoro-4-hydroxymethylphenyl)-4-(3-methylthiophenyl)-5- 
hydroxyethylamino ] pyrimidm-4-yl) -N-H-imidazole (H 1 6.3.2) 

Example H16.3.3 

2-(2,6-dicMoro-4-hydroxymethylphenyl)-4-(3-methylthiophenyi^ 
methoxypropylamino]pyrimidin-4-yl)-N-H-inu (H16.3.3) 

Example H16.3.4 

2-(2,6-dichloro-4-hydro3cymethylphenyl)-4-(3-methylthiophenyl)^ 
methoxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H16.3.4) 

Example H16.3.5 
(rac)4-(2,6-dichloro-4-hydroxym 

dihydroxypropyl-aiiuno]pyrimidin-4^ (H16.3.5) 



WO 03/087026 



PCT/EP03/03969 



-170- 

Example H17.1.1 

2-(2,6-dichlorophenyl)-4-(3-acetylenylphenyl)-5-(2-[3- 
hydroxypropylamino] pyrimidin-4-yl) -N^H-imidazole (H 1 7. 1 . 1 ) 

An analogous reaction to that described in example HI. 1.1, but starting with G17.1 
5 • gave H17.1.1 in 69% yield. 

M§:M = 464 (API+) 

Example H17.L2 

2-(2,6-dichlorophenyl)-4-(3-acetylenylphen)d)-5-(2-[2- 
hydroxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H17.1.2) 

10 An analogous reaction to that described in example Hl.1.1, but starting with G17.1 
and 2-aminoethanol gave H17.1.2 in 71% yield. 

MS:M = 450(APM-) 

Example H17.1.3 

2-(2,6-dichlorophenyl)-4-(3-acetylenylphenyl)-5-(2-[3- 
15 methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H17.L3) 

Example H17.1.4 

2-(2,6-dichlorophenyl)-4-(3-acetylenylphenyl)-5-(2-[2- 
methoxyethylamino]pyrimidin-4-yl)-N-H-imida2ole (HI 7. 1 .4) 

Example H17.1.5 
20 (R)-2-(2,6-didilorophenyl)-4-(3-ac^^ 

amino]pyrimidin-4-yl)-N-H-imidazole (H17.1.5) 

An analogous reaction to that described in example Hl.1.1, but starting with G17.1 
and (R)-2,3-dihydroxypropylamine gave H17.1.5 in 61% yield. 



MS:M = 480 (API+) 
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Example H17.1.6 

(S)-2-(2,6-dichlorophenyl)-4-(3-acetylenylpheny 
amino]pyrimidin-4-yl)-N-H-iiiiida2ole (H17.1-6) 

An analogous reaction to that described in example HI. 1.1, but starting with G17.1 
and (S)-23-dihydroxypropyl-amine gave H17.1.6 in 63% yield. 

MS:M = 480 (API+) 

Example H17.2.1 

2«(2,6-diddoro-4-hydroxyphenyl)-4-(3-acetylenylphen)d)-5-(2-[3- 
hydroxypropylaminoJpyrimidin-4^ (H17.2.1) 

Example H17.2.2 

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-acetyk^ 
hydroxyethylamino]pyrimidin-4-yl)-N-H-inMda2dle (H17.2.2) 

Example HI 7.2.3 

2- (2>6-dicMoro-4-hydroxyphenyl)-4- (3-acetyk 
methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H17.2.3) 

Example H17.2.4 

2-(2 > 6-dichloro-4-hydroxyphenyl)-4-(3-acetylenylphenyl)-5-(2-[2- 
metoxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H17.2.4) 

Example HI 7.2.5 

2- (2,6-dichloro-4-hydroxyphenyl)-4-(3-acetylenyiphenyl)-5-(2- [2,3- 
dihydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (HI 7.2.5) 

Example H17.3.1 

2-(2,6-dicWoro-4-hydroxymethylphenyl)-4-(3-acetylenylphenyl)-5-(2-[3- 
hydroxypropylanuno]pyrimidin-4-yl)^^^ (H17.3.1) 

Example H17.3.2 

2- (2,6-dicMoro-4-hydroxymethylpheny 
hydroxyethylamino]pyrimidin-4-yl)-N-H-imida2ole (H17.3.2) 
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ExampleH17.3.3 

2-(2,6-dicUoro-4-hydroxym^ [3- 
methoxypropylamino]pyrimidin-4-yl)-N-H-ira 

Example H17.3.4 

2-(2,6-dicMoro-4-hydroxymethylphenyl)-4-(3-acetylenylphenyl)-5-(2-[2- 
metoxyethylamino ] pyrimidin-4-yl) -N-H-imidazole (H 1 7.3.4) 

Example H17.3.5 

2-(2,6-dicUoro-4-hydroxymethylphenyl)-4-(3-acetylenylphenyl)-5-(2-[2,3- 
dihydroxypropylamino] pyrimidin-4-yl)-N-H-imidazole (HI 7.3.5) 

Example T: c-met autoactivation kinase assay (AKA) 

• * 

Assay principle 

C-met is a typical tyrosine kinase which is involved in metastasis, 
proliferation/apoptosis and angiogenesis of tumors. The assay is an ELISA type 
assay measuring the phosphorylation of c-met using a phospho-tyrosine specific 
antibody. 

Cell lysate of human colon adenocarcinoma HT29 known for its high content of c- 
met is bound to the wells of a microtiterplate (MTP) via an anti-hHGF receptor 
antibody (anti-hHGFR). ATP-phosphorylation of c-met is detected in presence or 
absence of the test compounds by using an anti-phospho-tyrosine mouse IgG and a 
POD labeled goat anti-mouse IgG detection system. Using the classical POD 
substrate TMB, an absorption at 450 nm/620nm is used to calculate enzymatic 
activity. 
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Materials: 

Plates: 96-well polystyrene plates (NUNC) streptavidin-coated microtiter plates 

Cell line/Lysate: HT29 (ATCC HTB-38), human colon adenocarcinoma 
(confluence: 2.5x10 s cells/cm 2 ) are washed with PBS and incubated with Lysis 
buffer for 10 min on ice. Supernatent is collected and diluted with TBS. Lysate is 
shockfrozen in liquid nitrogen and stored at -80° C) 

Reagents (all working solutions are kept at 4° C, unless stated otherwise): 

anti-hHGFR detection stock solution: 50 jig/ml (R&D Systems, Cat.No. BAF 358) 
antibody final cone: 1 |ig/ml 

p-Tyr (PY99) mouse stock solution: 200 |ig/ml (Santa Cruz Biotechnology, 
monoclonal IgG2b Cat.No. SC-7020) final cone: 0.2 ^ig/ml 

goat-anti-mouse IgG: 2 ml (BIO RAD, Cat.No. 170-6516) 
(H+L)-HRP Conjugate; final cone: 1:2000 

Blocking Reagent: Roche Diagnostics GmbH, CatNo. 1 1 12589 for ELISA diluted 
1:10 in TBS 

* 

ATP: Adenosine-5'-triphosphate, stock solution 10 mM, stock solution lOmM 
(Roche Diagnostics GmbH, CatNo. 127531) final cone: 40jxM 

TBS: Tris-buffered saline, 50 mM TRIS pH 7.5 (Roche Diagnostics GmbH, CatNo. 
708976), ISOmM NaCl (SIGMA, Cat.No. S-3014) 

Wash buffer TBS-T: Tris-buffered saline, 50 mM TRJS pH 7.5 150mM NaCl, 
containing 0.5 % Tween20 

Kinase buffer: Tris-buffered saline, 50 mM TRIS pH 7.5, 100 mM NaCl, 60 mM 
MgCli (SIGMA Chemical Company, CatNo. M-1028) 

Lysis buffer: 50 mM TRIS pH 7-5 containing 1% Nonidet P40 (Roche Diagnostics 
GmbH, Cat.No.1754599) 0,5 % Deoxycholic acid (SIGMA Chemical Company, 
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Cat.No. D-6750) final cone: ImM 1 mM PMSF stock solution 70 mM 
(DiagnosticsGmbH,CatNo.837091 40\dfwl Complete (Roche Diagnostics GmbH, 
Cat.No. 1836145) Final cone: 40|il/ml 

TMB: Tetramethyibenzidin (Intergen Company, CatNo. 91000) 
Samples: 10 mM in DMSO (stored at -20°C), thawed at room temperature 
Procedure: 

1. Add 50 \xL of anti-hHGFR detection antibody in Blocking Reagent to assay plate 
(final cone, ljig/ml), incubate assay plate for 60 min at room temperature on a 
MTP shaker. 

2. Remove anti-hHGFR detection antibody solution from assay plate. 

3. Add 250^1 Blocking Reagent per well to assay plate, incubate assay plate for 20 
h,at4°C. *■ 

4. Remove Blocking Reagent from assay plate. 

5. Add 50 \A of HT29 lysate, incubate assay plate for 180 min, at 4 °C on a MTP 
shaker. 

6. Wash assay plate with 2x200 jd TBS buffer per well. 

7. Add 40 pi of 0.2%DMSO in kinase buffer to assay plate. 

8. Add 40 yl sample solution (dissolved in kinase buffer -final cone. 22.5 \xM). 

9. Disolute samples ( 1 :3 ratio) in MTP. 

10. Add 10 fil ATP disolved in kinase buffer (200yM) to samples (final cone. 40fiM 
ATP) Positive control: add 40 \d kinase buffer plus 10 jil 200 \xM ATP. Negative 
control: add 40 |d kinase buffer plus 10 |d kinase buffer without ATP. Incubate 
assay plate for 60 min at room temperature on a MTP shaker. 

11. Wash assay plate with 2x 200|il TBS buffer and 2x 200|il Blocking Reagent per 
well. 

12. Add 50 \x\ of P-Tyr (PY99) mouse monoclonal IgG 2 b in Blocking Reagent (final 
cone. 200 ng/ml) to assay plate, incubate assay plate over night at 4 °C on a 
MTP shaker. 

13. Wash assay plate with 2x 200^1 TBS buffer and 2x 200pl Blocking Reagent per 
weU. 

14. Add 50 jil of goat anti-mouse IgG (H-hL)-HRP conjugate in Blocking Reagent 
(1:2000 ratio), incubate assay plate for 60 min at room temperature on a MTP 
shaker. 
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15. Wash assay plate with 6x 200^1 TBS-T buffer per well. 

16. Add 50 fil TMB solution, incubate for 30 min at room temperature on a MTP 
shaker, add 25 jil IMH2SO4. 

17. Measure optical density (E) at 450nm /620nm. 

18. Calculate % inhibition as: 

l-[ (E sample - E negative control)/(E positive control - E negative Control) X 100] 

Agents of the invention typically have IC50 values for kinase inhibition in the range 
from about 1 nM to about 10 jiM when tested in the above assay. 

Example K; Tablet Formulation (Wet Granulation) 



Item 


Ingredients 




mg/tablet 






1. 


Compound of formula (I) 


5 


25 


100 


500 


2. 


Lactose Anhydrous DTG 


125 


105 


30 


150 


3. 


Sta-Rx 1500 


6 


6 


6 


30 


4. 


Microcrystalline Cellulose 


30 


30 


30 


150 


5. 


Magnesium Stearate 


1 


1 


1 


1 




Total 


167 


167 


167 


831 



Manufacturing Procedure 

1. Mix items 1, 2, 3 and 4 and granulate with purified water, 

2. Dry the granules at 50°C. 

3. Pass the granules through suitable milling equipment. 

4. Add item 5 and mix for three minutes; compress on a suitable press. 

Example L: Capsule Formulation 



Item In gredients m g/capsule 



1. 


Compound of formula (I) 


5 


25 


100 


500 


2. 


Hydrous Lactose 


159 


123 


148 




3. 


Corn Starch 


25 


35 


40 


70 
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4. 


Tale 


10 


15 


10 


25 


5. 


Magnesium Stearate 


1 


2 


2 


5 




Total 


200 


200 


300 


600 



I Manufacturing Procedure 



1 . Mix items 1, 2 and 3 in a suitable mixer for 30 minutes. 

2. Add items 4 and 5 and mix for 3 minutes. 

3. Fill into a suitable capsule. 
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Patent Claims 
1 . A compound of the general formula (I) 




wherein 

X is hydrogen; OR 1 ; SR 2 ; (SO)R 2 ; (S0 2 )R 2 ; of a group A*-Q; 
A 1 represents a CrC3-alkylen group; 

Q is OR 1 ; SR 2 ; SOR 2 ; S0 2 R 2 ; NR 3 R 4 ; NHCH 2 CH 2 NR 3 R 4 or halogen; 

R l is selected from the group consisting of hydrogen; Ci-C 3 -alkyl; 
ally!; dimethylphosphonylmethyl; 2,3-epoxy-l -propyl; (R)-2,3- 
dihydroxy-l-propyl; (S)-2,3-dihydroxy-l-propyl; 1,3-dihydroxy- 
2*propyl; 3^hydroxy^2-hydroxymethyl- 1-propyl; 2- 

methoxyethoxymethyl; 2,2-dimethyl-l,3-dioxolan-4-ylniethyl of 
a group A 1 -Q 1 ; 

Q 1 represents d-C 2 -alkoxy; cyano; carboxyl; CrC 6 -alkoxycarbonyl; 
carboxamide; -CO-NR 3 R 4 ; C r C 6 -alkylsulfanyl; C r C 6 - 
alkylsulfenyl; Ci-C 6 -alkylsulfonyl and 

in case that A 1 represents an 1,2-ethylen- or 1,3-propylen group, 
Q 1 is hydroxy or NR 3 R 4 ; 
R 2 is Q-Q-alkyl; dimethylphosphonylmethyl; 2,3-epoxy-l-propyl; 
2,3-dihydroxy- 1 -propyl; 2,2-dimethyl-l,3-dioxolan-4-ylmethyl or 
A^Q 1 ; 

R 3 ,R 4 are independently selected from the group consisting of 
hydrogen; Q-Q-alkyl or 
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together form a 5 to 7 membered, saturated or unsaturated ring, 
optionally substituted by a methyl group and containing one or 
two heteroatoms, independently selected from N or O; 
Y is hydrogen or a group A 2 -R; 
5 A 2 is Ci-C 5 -alkylen, which may be optionally substituted by Q-Q- 

alkyl; phenyl or by hydroxy; 
R represents hydroxy; linear or branched CrC 6 -alkoxy; amino; 
dimethylamino; diethylamino; f-butyloxycarbonylamino; 
carboxyl; Ci-C6-alkoxycarbonyl; triazolyl; cyano; piperidino; 1- 
10 pyrrolidinyl; morpholino; 4-methyipiperazin-l-yl; 0-A ! -NR 3 R 4 ; 

S-A^NR^ 4 ; 4-carboxyphenyl; furan-3-yl; thiophen-2-yl or 3- 
methylthiophen-2-yl; 
Z represents one or two substituents independendy selected from the 
group consisting of halogen; hydroxy, allyloxy; methyl; Ci-C 5 -alkoxy; 
15 methoxymethoxy; (2-methoxyethoxy)methyloxy; methylthio; 

ethoxymethoxy, methylendioxy; ethynyl; trimethylsil)dethyn)d and 
benzyloxy which is optionally substituted by halogen; methoxy; cyano; 
nitro; methylendioxy; carboxy or ethoxy; 

20 and pharmaceutical^ acceptable salts thereof. 

2. A compound according to claim 1, wherein 

alkyl groups with regard to R 1 , R 2 , R 3 , R 4 and A 2 are methyl, ethyl or propyl; 

alkoxy groups with regard to Q 1 , R and Z are methoxy, ethoxy or 
25 isopropyloxy; 

ring systems, formed by R 3 and R 4 together represent 1 -pyrrolidinyl-, 
piperidino-, morpholino- or 4-methylpiperazin-l-yl; 

30 X= A'-Q represents -CH 2 OH or -CH 2 "CH 2 -OH; 

X = -O-A^Q 1 is -O-CH2-CH2-OH; -O-CH2-COOH or -O-CH2-CN; 

Y= A 2 -Ris 2-hydroxyethyl; 3-hydroxypropyl; 2-methoxyethyl; 
35 3-methoxypropyl; (R)-2,3-dihydroxy-l-propyl; (S)-2,3-dihydroxy-l- 
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propyl; (R)-3-hydroxybutyl; (S)-3-hydroxybutyl; 2-morpholinoethyl; 3- 
morpholinopropyl; (CH 2 )3COOH; 3-(4-methylpiperazin-l-yl)ethyl; 3- 
Hydroxy-2,2-dimethylpropyl; 3-hydroxy-l-phenylpropyl; 3-tert- 
butyloxyethyl; 2-aminoethyl; 3-aminopropyl; 4-aminobutyl; 2-(N,N- 
dimethylamino)ethyl; 3-(N,N-dimethylamino)propyl; 3-(pyrrolidin-l- 
yl)propyl; CH 2 COOH; (CH 2 ) 2 COOH; CH(C 2 H 5 )COOH ; 
(CH 2 ) 3 COOC(CH 3 )3; (CH 2 ) 2 -N-COOC(CH 3 ) 3 ; (CH 2 ) 3 -N- 
COOC(CH 3 ) 3 ; (CH 2 )rO-(CH 2 ) 2 -N(CH 3 ) 2 ; (CH 2 ) r O-(CH 2 ) 2 -NH 2 ; 
(CH 2 ) 2 -S-(CH 2 ) r N(CH 3 ) 2 ; (CH 2 ) 2 -S-(CH 2 ) 3 -N(CH 3 ) 2 ; (CH 2 ) 3 -S- 
(CH 2 ) 2 -N(CH 3 ) 2 ; (CH 2 )rS-(eH 2 ) 3 -N(CH 3 ) 2 ; (l,2,4-triazol-l-yl)ethyl 
or 3-(i,2,4-triazol-3-yl)propyl; 
and said substituent X is located in the 4-position of the phenyl ring, whereas 
said substituent Z is located in the 3- or 4-position, with the proviso that, 

if Z represents benzyloxy or a substituted benzyloxy group, Z is located in the 
3-position. 

A compound according to claim 1 or 2, wherein 

Z is selected from the group consisting of 3-chloro; 4-chloro; 3-bromo; 3- 
iodo; 3-ethynyl; 3-methoxymethoxy, 3-(2-methoxyethoxy)methyloxy; 
3-methylthio; 3-ethoxymethoxy; 3,4-methylendioxy; 
3-benzyloxy which is optionally substituted by halogen; methoxy, 
cyano; nitro; methylendioxy; carboxy or ethoxy. 

A compound according to claim 1, wherein 

X is hydrogen; OR 1 ; (SO)CH 3 ; (S0 2 )CH 3 ; or a group CH 2 -Q; 
Q is OH; NR 3 R 4 or NHGH 2 CH 2 NR 3 R 4 ; 

R 1 is selected from the group consisting of hydrogen; 
dimethylphosphonylmethyl; (R)-2,3-dihydroxy-l-propyl; (S)-2,3- 
dihydroxy-1 -propyl; l,3-dihydroxy-2-propyl; 3-hydroxy-2- 
hydroxymethyl-l-propyl; 2-methoxyethoxymethyl; 2,2-dimethyl- 
l,3-dioxolan-4-ylmethyl or 
a group A^Q 1 ; 

A 1 represents a methylen, ethylen or propylen group; 
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Q 1 is cyano; carboxyl; carboxamide; -CO-NR 3 R 4 and in case that A 1 
represents an 1,2-ethylen- or 1,3-propylen group, also can be 
hydroxy or NR 3 R 4 ; 
R 3 , R 4 are independently selected from the group consisting of 
5 hydrogen, methyl, ethyl, 2-morpholinoethyl or 

together form a 5 to 7 membered, saturated or unsaturated ring, 
optionally substituted by a methyl group and containing one or 
two heteroatoms, independently selected from N or O; 
Y represents 2-hydroxyethyi; 3-hydroxypropyl; 2-methoxyethyl; 3- 
10 methoxypropyl; (R)-2,3-dihydroxy-l-propyi; (S)-2,3-dihydroxy-l- 

propyl; (R)-3-hydroxybutyl; (S)-3-hydroxybutyl; 3-Hydroxy-2,2- 
dimethylpropyl; 2-morpholinoethyi; 3morpholinopropyl; 2-(4- 
methylpiperazin-l-yl)ethyl; 3-hydroxy-l-phenylpropyl; 2-aminoethyl; 
3-aminopropyl; 4-aminobutyl; 2-(N,N-dimethylamino)ethyl; 3-(N,N- 
15 dimethylamino)propyl; 3-(pyrrolidin-l-yl)propyl; CH 2 COOH; 

(CH 2 ) 2 COOH; (CH 2 ) 3 COOH; CH(C 2 H 5 )COOH; (CH 2 ) r O«(CH 2 ) 2 - 
N(CH 3 ) 2 ; (CH 2 ) 2 -0-(CH 2 ) 2 -NH 2 ; (CH 2 ) 2 -S-(CH 2 ) r N(CH 3 ) 2 ; (CH 2 ) 2 - 
S-(CH 2 ) 3 -N(CH 3 ) 2 ; (CM 2 ) 3 -S-(CH 2 ) r N(CH 3 ) 2 or (CH 2 ) 3 -S-(CH 2 ) 3 - 
N(CH 3 ) 2 ; 

20 Z is selected from the group consisting of 3-chloro; 4-chloro; 3-bromo; 3- 

iodo; 3-ethynyl; 3-methoxymethoxy or 

3-benzyloxy which is optionally substituted by halogen; methoxy; 
cyano; nitro; methylendioxy; carboxy or ethoxy, 

25 said substituent X being located in the 4-position of the phenyl ring, 

and pharmaceutically acceptable salts thereof. 

5. A compound according to daim 1 , wherein 

X is hydrogen; OR 1 ; (SO)CH 3 ; (S0 2 )CH 3 ; or a group CH 2 -Q; 
Q is OH; NR 3 R 4 or NHCH 2 CH 2 NR 3 R 4 ; 
30 R 1 is selected from the group consisting of hydrogen; 

dimethylphosphonylmethyl; (R)-2,3-dihydroxy-l-propyl; (S)-2,3- 
dihydroxy- 1 -propyl; 1 ,3-dihydroxy-2-propyl; 3-hydroxy-2- 
hydroxymethyl-l-propyl; 2-methoxyethoxymethyl or 
a group A ! -Q l ; 
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A 1 represents a methylen, ethylen or propylen group; 

Q 1 represents cyano, carboxyl and in case that A 1 represents an 1,2- 

ethylen- or 1,3-propylen group, also can be hydroxy or NR 3 R 4 ; 
are independendy selected from the group consisting of 

hydrogen, methyl, ethyl or 

together form a 5 to 7 membered, saturated or unsaturated ring, 
optionally substituted by a methyl group and containing one or 
two heteroatoms, independently selected from N or O; 
Y is 2-hydroxyethyl; 3-hydroxypropyl; (R)-2»3-dihydroxy-l-propyl; (S)- 
2,3-dihydroxy-l-propyl; 2-morpholinoethyl; 3-morpholinopropyl; 2- 
(4-methylpiperazin-l-yl)ethyl; 2-aminoethyl; 3-aminopropyl; 2-(N,N- 
dimethy!amino)ethyl; 3-(N,N-dimethylamino)propyl or 3-(pyrrolidin- 
l-yl)prop)d; 

Z is selected from the group consisting of 3-chloro; 4-chloro; 3-bromo; 3- 
iodo; 3-ethynyl; 3-methoxymethoxy or 

3-benzyloxy which is optionally substituted by halogen; methoxy or 
cyano; 

and said substituent X is located in the 4-position of the phenyl ring; 
and pharmaceutical^ acceptable salts thereof. 

6. A compound according to claim 1, which is represented in the examples 
Hl.l.ltoH17.3.5. 

7. An optical isomer or tautomer of a compound according to one of the claims 
1 to 6. 

8. A compound of the general formula (II), 
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wherein 
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R 1 



is OR 1 ; SR 2 ; (SO)R 2 ; (S0 2 )R 2 or CH 2 -Q; 

Q represents OR 1 ; SR 2 ; SOR 2 ; S0 2 R 2 ; NR 3 R 4 ; NH-CH 2 -CH 2 NR 3 R 4 
or halogen; 

is selected from the group consisting of hydrogen; CrC 3 -alkyl; 
allyl; dimethylphosphonylmethyl; (R)-2,3-dihydroxy-l -propyl; 
(S)-2,3-dihydroxy-l-propyI; l,3-dihydroxy-2-propyl; 3-hydroxy- 
2-hydroxymethyl- 1 -propyl; 2-methoxyethoxymethyl; 2,2- 
chmethyl-l,3-dioxolan-4-ylmethyl; trifluoromethylsulfonyl; 
trimethylsilanyl; triisopropylsilanyl; t-butyldimethylsilanyl; 
phenyldimethylsilanyl; 1 ,3-di-t-butyldimethylsilanyloxy-2- 

propyl; 3-t-butyldimethylsilanyloxy-2-t- 
butyldimethylsilanyloxymeth)d-l -propyl or a group A*-Q ? ; 
represents a methylen, ethylen or propylen group; 
means cyano; carboxyl; COOCH 3 ; COOCH 2 CH 3 ; 
is Ci-Q-alkyl; CH 2 -COO-CH 2 -CH 3 ; dimethylphosphonylmethyl; 
2,3-epoxy-l -propyl; 2,3-dihydroxy-l -propyl; 2-hydroxy-l-ethyl; 
2,2-dimethyl-l ) 3-dioxolan-4-ylmethyl or A^Q 1 ; 

are independently selected from the group consisting of 
hydrogen; methyl; ethyl; 2-morpholinoethyl or 
together form a 5 to 7 membered, saturated or unsaturated ring, 
optionally substituted by a methyl group and containing one or 
two heteroatoms, independently selected froni N or O, 



A 1 
Q 1 

R 2 
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with the proviso, that X = OR 1 is not OH or O-allyl. 



9. A process for the manufacture of a compound of the general formula (VI) 
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or (VII) 




characterized by oxidation of the sulfide group of the thioethers, described by 
the general formula (V) 
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whereby said compounds of the general formula (IV) are obtained by reacting 



and the substituents X and Z having the significance given in one of the 
claims 1 to 5. 

A process for the manufacture of a compound as claimed in one of claims 1 
to 5, characterized by heating a compound of the general formula (VI) or 
(VII) according to claim 9 with an amine Y-NH 2 and subsequent isolation of 
said compound; 

the substituents X, Y and Z having the significance given in one of the claims 
1 to 5. 

A process for the manufacture of 2,6-dichloro-3-hydroxybenzaldehyde and 
2,6-dichloro-4-hydroxybenzaldehyde, characterized by the metallation of 
protected 2,4-dichlorophenol or 3,5-dichlorophenol with a lithium base, 
followed by reaction with an ester or amide of formic acid and the 
deprotection and isolation of said compounds. 

A process for the manufacture of 2,6-dichloro-3-hydroxymethylbenzaldehyde 
and 2,6-dichloro-4-hydroxymethylbenzaldehyde, characterized by the 
metallation of protected 2,4-dichlorobenzyl alcohol or 3,5-dichlorobenzyl 
alcohol with a lithium base, followed by reaction with an ester or amide of 
formic acid, deprotection with an acid or a fluorine salt and the isolation of 
said compounds. 



a compound of the general formula (II) according to daim 8 with a 
compound of the general formula (III) 
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13. A composition, containing a compound as claimed in one of claims 1 to 7 
and usual adjuvants. 
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14. A pharmaceutical composition, containing a compound as claimed in one of 
claims 1 to 7 as the active ingredient and usual pharmaceutical adjuvants. 

15. The use of a compound as claimed in one of claims 1 to 7 in the production 
of a medicament for the treatment of diseases, which are mediated by c- 

5 met kinase. 

16. The use of a compound as claimed in one of claims 1 to 7 in the production 
of a medicament for the treatment of cancer. 
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17. 



A method for the treatment of cancer in a patient in need of such treatment, 
characterized by administering to the patient a pharmaceutically effective 
amount of a compound as claimed in one of the claims 1 to 7. 
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